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Industry's Responsibility for More Engineering Graduates. . 3y Chester A. Linsky 


Improved facilities and larger teaching staffs are required to increase 
the output of engineering schools. Industry can help. 


Automatic trimming die, tapping machine, V-block fixture, band 
fixture, holding parts for hobbing, indicator for arbor press. 


Thread Inserts Reduce Cutter Failures 
Stainless-steel wire thread inserts have eliminat 
to fracture of threads in hardened cutters 


Making Precision Measurements with Optical Tools. By J. C. Moody and J. M. Bunch 
The autocollimator is a versatile tool that can be used for both labora- 
tory and shop measurements of flatness and angles. 


Building Block Gages Cut Jig Fabrication Costs By Joseph Less and Leo Willick 


Seven-foot-long gages, constructed from standard componen 
cision measurements in aircraft assembly-jig fabrication. 


Welding Avoids Deep-Drawing Problems. . 


Two-piece assembly is quickly produced on automatic welding nm 
Curved workpiece contours and flats are welded in tw: , tps of ma 


Subzero Temperatures Facilitate meguiren Processes y Robert A. Wason 


Chilling workpieces or coolants reduces cutting t 
tool life. Subzero temperatures are also applied t 


Determining Economic Lot Size........ By F. J. Langier 


Setup and storage costs are taken into account esta 
most economic lot size. This size is found from a simple 


Forming Stainless Steel (Reference Sheet) . 
For best results, the — characteristics of stainle 


operations. 
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Center Drill Selection ‘Reference Sheet) 3y George David Pheil 


Haphazard selection of center drills is ofte 
posted by the machine aids in selecting t 
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ONE OIL, MANY METALS. Moderately priced Sunicut 5534 gave uniformly ex- 
cellent results in the machining of this wide variety of top-quality steel parts. 


Designed especially for job shops... 


NEW SUNICUT 5534 CAN BE USED 
ON A WIDE VARIETY OF STEELS 


SUNICUT® 5534 ends your search for a 
single cutting oil that can assure quality 
machining of a wide variety of ferrous 
metals...ranging from B1112 to 4130 and 
including free-machining stainless steels. 

A non-emulsifying, transparent cutting 
oil, Sunicut 5534 can speed production of 
general screw machine and turret lathe 
work. It gives excellent finish in tapping, 
drilling, threading, and light stamping op- 
erations and can be used on many special 
jobs run at both high and low speeds. 

Try moderately-priced Sunicut 5534. It 
can save you money by reducing your cut- 


ting oil inventories and oil change time. It 
can boost your production and profits. 

For detailed information, prices and de- 
livery data about this new, versatile cutting 
oil, call your Sun representative today. Or 
write directly to SUN OIL COMPANY, Phila- 
delphia 3, Pa., Dept. TE-2. 
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INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY Philadelphia 3, Pa. 


SUN OIL COMPANY 


IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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Smugness Is Dangerous 


Nationally, we are wont to be satisfied with ourselves. We 
know we have everything of the best and that we can do any- 
thing better than anybody else. This attitude of smugness soon 
becomes static and the incentives to grow become numbed. 
Complacency sets in. 


We are satisfied with our language while those abroad study 
ours and become proficient with it. The same applies to our 
achievements, developments and even culture. We do not read 
current foreign literature but ours is read avidly. In fact, re- 
cent surveys have disclosed that little interest exists in this 
country with respect to foreign periodicals. To understand 
others requires too much effort. 


There is no need for this static state of affairs. To stand still 
is the same as moving backward. This is obvious because some 
people are always progressing forward. To remain the best 
requires constant effort. 


We cannot afford the luxury of complacency. The insidious 
dangers of smugness are not the effects of complacency alone. 
When one realizes that others have surpassed him, he may 
panic. Russian achievements and the reality of Sputnik have 
disclosed this sense of panic. Instead of senseless and ineffective 
panic, why not face reality? All developments, either at home 
or abroad, should be evaluated realistically. From this evalua- 
tion useful information may be drawn. That which is practical 
and serviceable should be applied immediately. That which is 
not may be catalogued for ready reference. 


Part of growing up involves the ability to learn from others 
and build upon their experience. That is the foundation of 
engineering and has been proved in practice. The remedy for 
smugness is humility. May engineers never be guilty of com- 
placency! 
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NOW! 


with ACCURACY 


DUAL RANGE 
S. 1. ELECTRONIC 
COMPARATOR 


New portable unit for on-the-job gaging 
end comparing now available from 
Threadwell at an amazing low price. 
Only the Threadwell S.l. Electronic Com- 


parator has all these features: 


THREADWELL TAP & DIE COMPANY 
Greenfield, Mass., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-4 


BY Poa | 


GAGIN 
.00002 


Two ranges selected by a simple turn of the control knob 
Coarse range 200:1, fine range 2000:1 

Lifetime steel tipped gaging unit 

Perfect repetition not found in units costing much more 
Operating pressure of less than 3 ounces 

Work is slid under the gaging head tip 


No sensitivity to temperature change; allows use in any 
part of plant or shop 


Interchangeable tips for various applications 


Flexible zero adjustment on the most sensitive range. Gaging 
head can be set up in a simple split clamp without need for 
fine mechanical adjustment. 


Write now for complete information on this amazing instrument 
or see your Threadwell Distributor. 
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Only MASTER COLLET 


Pads Interchangeable 
Among Different 
Makes of Automatics 


Master Feed Fingers and Pads 
HARDINGE BROTHERS, INC., timira, N.Y. 


Write for Style “’S” Bulletin and Style “B’ Bulletin 


HARDINGE-SJOGREN 
Speed 
Comet Cuucks 


Fast — Accurate 
Increase Production Capacity 


Available in 144"; 24"; and collet capacity. 
Threaded nose, cam lock, tapered key-drive and American 
Standard spindles. Write for Bulletin 8A, 


HARDINGE BROTHERS. INC., N. Y. 


HV-4 Production 


HARDINGE 
INDEX FIXTURES 


Increase Production by 
Holding Work Accurately and 
Indexing Rapidly. 


HARDINGE BROTHERS, INC., Eimira, N.Y. 
Write for Bulletin CF5 


COLLETS 
for 


— and MILLERS 


ACCURACY — DURABILITY — LOW COST 


Write for Bulletin 56 — . 


OG Complete collet ordering GL 
information for all Lathes, Millers, Grinders and Fixtures 


HARDINGE BROTHERS, INC., Elmira, N.Y 


Immediate stock delivery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, los Angeles, Minneapolis, New York, 
Oakland, Philadelphia, San Francisco, St. Louis. 


February 1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-5 
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EXACT FLUTE SPACING 


YSLNIM 


UNIFORMITY OF 
FLUTE CONTOURS 


PRECISION CHIP 
DRIVER CONTOURS 


ACCURATE AND 
CONCENTRIC 
CHAMFERS 


Balanced Action tapping 


To satisfy your higher 
tisty your higher 
The tempo of production is speeded up. You callon 
CALL YOUR DISTRIBUTOR for d 
: 
WINTER BROTHERS COMPANY 
Detroit * Chicag ches in New York 
ago ¢ San Francisco ¢-los | 
= tational Twist Drill & Tc Co. 


“Research Improved” means modern metal cutting 


A typical example of cost-cutting brought about by a National “Research 
Improved” design: 


Production of accurate holes, in terms of size, roundness and straightness, 
is now being obtained in many applications with National Double Margin 
Step Drills. Guiding, roughing and finishing—requiring two or three steps 
with conventional tools—becomes a single operation. 


They perform accurately where guide bushings cannot be used (as shown 
below)—are very successful for portable drilling. 


Secondary margins on the trailing 
edges of each land provide four 
guide points instead of two— 
greatly improving drill stability. 


CALL YOUR DISTRIBUTOR 
for NATIONAL twist drills, 
A J reamers, counterbores, 
milling cutters, end mills, hobs, 
carbide and special tools. 
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TWIST ae 
> 
— 
A N T L Cc te} M PA N Y 
Distributors in principal cities. Branches in New York 


Edward Valves Div. cuts setup time on valve bodies 


Takes advantage of electric setup control panel, octagonal turret, JETracer on Gisholt Fastermatic 


You may spot production ideas in the way Edward 
Valves Division of Rockwell Manufacturing Company, 
East Chicago, Indiana, is increasing production of 1!" 
steel Univalve bodies. 

A new Gisholt MASTERLINE 2F Fastermatic Auto- 
matic Turret Lathe is doing the job. With the Faster- 
matic’s electric setup control panel, the operator pre- 
selects all important machine functions—including low 
spindle speeds for forming and threading, and high 
speeds for other operations. And with the Gisholt 
JETracer slide tool mounted on an 8-sided turret, a 
maximum number of surfaces are machined in a single 
chucking—with greater accuracy, finer finish and with 
more consistent quality. 


MACHINE COMPANY 


Madison 10, Wisconsin, U.S.A. 


8 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-8 


Parts are held in an 18” 2-jaw hydraulically operated 
chuck. Automatic positioning at the end of each cycle 
speeds loading and unloading. Once the automatic cycle 
starts, turret tools drill, turn, face, form, relieve, cham- 
fer, bore and thread. Cross slide tools face and chamfer. 
Critical internal diameters are finished to a high degree 
of accuracy, using turret-mounted JETracer slide tool. 


Like to hear the facts on how the Fastermatic lets you 
utilize smart tooling...eliminate human errors...get 
record production on long runs, automatic cycle operating 
advantages on short runs? Contact your Gisholt Repre- 
sentative. He has the facts, and his wide experience 
may suggest new methods to improve your profit picture. 


= WRITE GISHOLT TODAY for ad- 
{ vance data on the new Gisholt 
MASTERLINE Fastermatic 
Automatic Turret Lathe. Ask 
for Bulletin No. 1179. 


The Tool Engineer 


oe ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY REBUILT MACHINES WITH NEW MACHINE GUARANTEE 3 


Guard removed for photographic purposes 


Production rate climbed sharply when the new “81-Coat” abrasive belts were used for this 
job. It’s removing the gates from sand-cast aluminum parts used in the automatic feeder 
of a punch press. A 24-X 81-Coat Resinall Metalite Belt was found best, with lubrication 
by light grease stick. The same advantages of increased production, and longer life, are 
found with discs as well as belts... on stainless steel, brass, and other metals. 


Faster stock removal with new abrasive belts 


New “81-Coat” abrasive belts with Spur Action have rougher, tougher cutting 
points for faster stock removal ... stronger resin bond for greater heat endurance. 
Try them on your production problem —at your plant or at one of our 17 
Abrasive Tech Methods Rooms: Atlanta, Boston, Chicago, Cincinnati, Cleveland, 
Detroit, Grand Rapids, High Point, Indianapolis, Los Angeles, Teterboro, Camden, 
San Francisco, Seattle, St. Louis, and Brantford, Canada. Main Office and plant: 
Troy, N. Y. For Export, Norton Behr-Manning Overseas, Inc., Troy, N. Y.,U.S.A. 


BEHR-MANNING CoO. 


TROY, N.Y. 
A DIVISION OF NORTON COMPANY 


BEHR-MANNING PRODUCTS: Coated Abrasives * Sharpening Stones « Pressure-Sensitive Tapes *-MANN 
NORTON PRODUCTS: Abrasives « Grinding Wheels « Grinding Machines « Refractories BEHR: ING ® 
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FOR CONSISTENT PERFORMANCE 


U.S. Style “B” Roll Feeds 


The introduction of U. S. Tool Company 
Style “B” Roll Feeds brings to your Press- 
Room a new line of Rack and Pinion Roll 
Feeds in a range of sizes to keep pace with 
most production requirements. 


U.S. Style “B” Roll Feeds are made in both 
double and single types, with bolster plate 
for O.B.I. presses or with adjustable mount- 
ing brackets for straight side presses. 


All Style ““B” Roll Feeds are equipped with 
hardened and ground rolls cf hollow con- 
struction, which are driven by hardened 
spiral gears running in oil. These gears are 
mounted in an enclosed housing. The roll-pin 
type over-running clutch has carbide inserts. 
Standard equipment also includes manual 
roll lifters ; self-equalizing brakes ; two-piece 
adjustable driving eccentric to simplify tim- 
ing the feed in relation to the motion of the 
ram of the press; stock oiler and eccentric op- 
erated scrap chopper. Automatic roll lifters 
are available in either ram operated or ad- 
justable eccentric operated types. 


For full information regarding the U. S. 
Style “B” Roll Feeds write for your copy of 
Bulletin 85-T. 


Slide Feeds 

Roll Feeds 

Stock Straighteners 
Stock Reels 


Stock Oilers U. S. Style ““B" double Roll Feed Model No. Rear View: Showing the rack and pinion 
- RF-1212, with scrap chopper mounted on a mechanism and cross members for actuating 
Coil Cradles modem straight side press. This particular the entering feed and eccentric operated roll 


° . handles stock widths up to 12”, lifters. One of 5 models of U. S. Style “B” 
a a with feed length adaptable up to 12”. Roll Feeds will fit your Press Room Eqiupment. 


Multi-Slides® 


Multi-Millers® U.S. TOOL COMPANY, INC. 
AMPERE (East Orange) NEW JERSEY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-10 The Tool Engineer 
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Big Cincinnati 
Hydro-Broach 


Exerts 25 Tons Push 
To Broach Bearing Cap Clusters 


Drawing of part 

showing surfaces broached 

Production data: 

Part name... Bearing cop cluster 

Material . . . . Cast iron 

Operation ... Broach half bore, joint face, 
bolt bosses, oil pump pad, 
edges and chamfers 

Machine... . CINCINNATI® No. 25-66 Duplex 
Vertical Hydro-Broach 

Production ,.. 70 per hour at 80% efficiency 


CINCINNATI No. 25-66 Duplex Vertical Hydro-Broach 
Machine. Brief details will be found in Sweet's 
Machine Tool File. 


Cincinnati builds them taller, but the Hydro-Broach illustrated 
here is no midget .. . it has 66” stroke and 25 tons push! That's 
a lot of vertical broaching capacity for any machine. 4This 
equipment is a complete production package, with tooling by 
Cincinnati Application Engineers to broach bearing cap clusters. 
The work progresses through three stations, from right to left. 
Right-hand fixture is a single station unit, and holds one casting 
for broaching the half bore. Left-hand fixture has two stations; one 
for broaching the joint face, edges and chamfers, and in the 
second station, bolt bosses and oil pump pad are broached. 


To relieve the operator of unnecessary physical effort, both 
fixtures are hydraulically operated. Production averages 70 
bearing cap clusters per hour at 80% efficiency. 


CINCINNATI Broaching Machines and engineering service are tops 
in the machine tool industry. Chances are they can reduce the 
cost of your external surface machining operations. Give us com- 
plete details and our engineers will go to work on the job. 


Special Machine Tool Division 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 


CIN NNAT aes Machine Tools and 
Complete Production Lines 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-11 ll 
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First American propjet 
transport designed for short and 


medium-range operators. . . 


both airline and corporate . . . the new 

F-27 is the proven successor to the famed DC-3: 

From design to production, the best brains and equipment in the 

aircraft industry have been employed for 5 years in the development 

of this new plane. So it follows that Morse Cutting Tools. . . par- 

ticularly Morse Aircraft Drills and Router Bits . . . were used in 

construction. Because it takes quality to make quality . . . and the 
mettle of Morse Tools is a known quantity. 

Likewise, on your own cutting tool needs, it pays to mark your 

orders ““Morse’’. Let your Morse-Franchised Distributor show you 


exactly why. Call him today 
MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 
A division of VAN NORMAN INDUSTRIES, INC. 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


The F-27 is made in the USA by Fairchild Engine & Airplane Corp., 
Hagerstown, Md. Cruising speed, 280 mph. Range up to 2500 
miles. Takeoff distance, 3680 ft. 
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For best results 
from your 


Blanchard 


Surface Grinder 


Use Blanchard Wheels 


Blanchard specializes in the man- 
ufacture of segments and cylinder 
wheels for Blanchard and other 
Vertical Spindle Surface Grinders. 
If you have a difficult grinding job, 
whatever the material may be, or if 
you are not satisfied with the results 
you are now getting, let us help you. 

Blanchard wheels are the quality 
wheels for Blanchard Grinding. Use 
them to get maximum performance 


from your Blanehard! 


Please send me a free copy of “The Art of 
Blanchard Surface Grinding” (3rd Edition). 


THE BLANCHARD MACHINE COMPANY 


64 STATE STREET, CAMBRIDGE 39, MASSACHUSETTS 
14 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-14 The Tool Engineer 


2.8 
= 
| 
BLANCHARD WO. 18 SURFACE GRINDER 
. 
PUT I LANCHARD 


®@ Cutting with two Carriages equipped with plain block 
rests and follow rests. 


MACHINING 


BILLETS 


An extremely difficult job—a real challenge to 
the rigidity, stamina and “staying” qualities of any 
lathe. 


Cutting titanium offers terrific resistance to the 
cutting tool which in turn demands maximum 
rigidity of the tool supporting members in order to 
hold vibration to the very minimum; otherwise 
chatter and high tool mortality are inevitable. 


The fact that all of the major titanium fabricators are 
using “AMERICAN” Lathes, selected only after 
repeated demonstrations, is conclusive testimony to 
the power, stamina and rigidity of these machines. 


There are exclusive features which definitely con- 
tribute to this result, such as the wide, four vee 
bed with walls rigidly tied together between the 
girths by an angular web which forms a chute 
for quick disposal of chips; replaceable hardened 
tool steel vees; solid 3-vee mounting of the 
carriage on the bed; powerful headstock with 
triple bearing spindle and bearing adjustment from 
the outside and others which space limitations pre- 
vent mentioning. 


For a complete description of all of these features 
just send for bulletin No. 144. 
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@ 32 inch “American” Double Carriage Pacemaker an. 

Lathe. 

ERICA | ORK: cc > 2, Ohio, U.S.A. 
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NKABLE 


oil hardening die steel 


for every job in the shop 


COLONIAL NO. 6—Non-Shrinkable is a general pur- 
pose die steel worth having in stock at all times. It pays 
off in reliable performance on the widest variety of jobs. 
It pays off in simplified inventory—you can carry one 
Steel in the sizes you usually require, because you can 
make almost anything with Colonial No. 6. Do you have 
full data on this easy-machining, safe hardening, simple 
to heat treat die steel? Write us for Colonial No. 6 facts 
you can use, and the direct help of a trained Vanadium- 
Alloys sales engineer. 


Vanadium-Alloys Steel Company 


LATROBE, PENNSYLVANIA 


SUBSIDIARIES: Colonial Steel Co. * Anchor Drawn Steel Co. « Pittsburgh 

Tool Steel Wire Co. « Vanadiun-Alloys Steel Canada Limited « Vanadium- 

Alloys Steel Societa Italiana Per Azioni *« EUROPEAN ASSOCIATES: 

Societe Commentryenne Des Aciers Fins Vanadium-Alloys (France) 
Nazionale Cogne Societa Italiana (Italy) 


NON-SHRI 
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American SPECIALIZES — that’s the reason you get BLUE CHIP 
service when it comes to drill jig bushings. For instance, American's 
exclusive distributors can immediately fill every A. S$. A. requirement 
—and more than 50 per cent of what are usually considered “specials” 


right off the shelf. Specializing also means you buy the finest drill 
jig bushings when you buy AMERICAN! 


DRILL BUSHING CoO. 


5107 Pacific Bivd. Los Angeles 58, Calif. 


SEND FOR FREE COPIES OF OUR NEW CATALOGS 
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*Tri-Mo” punching and cut-off die used by Warner Mfg. Corp. to form Stainless Steel window tracks 


No Resharpening After 1/2 Million Pieces 
With “Tri-Mo’’ Punching & Cut-Off Die 


| UDDEHOLM Tool Steel Provides Long Run 

On Stainless Steel Parts 
Here’s a remarkable example of superior tool steel performance. Warner 
Mfg. Corp., of Elizabeth, N. J., uses Stainless Steel tracks .015” thick for 
their **Weather-Master’’ combination windows. A punching and cut-off 
die of Uddeholm’s high-carbon, high-chrome **Tri-Mo” has been turning 
out these tracks at Warner for over two years without resharpening. During 
this period the die has made over 1,500,000 tracks and ts still being used. 
Needless to say the people at Warner are pretty enthusiastic about 
Uddeholm’s air hardening **Tri-Mo.” An ideal tool steel for maximum 
production, it combines excellent non-deforming properties with good 
toughness and extremely high resistance to abrasion. It has met Warner's 
needs perfectly. 
Such performance is typical of all Uddcholm’s fine Swedish quality tool 
steels. And your Uddeholm representative is always ready to help you 
choose the one best suited to your job. Uddeho!m’s tool steel stocks include 
over 2800 combinations of size, shape, grade and finish—one for every 


individual requirement. Delivery is fast and dependable. 


Warner “‘Weather-Master”’ combination window Write for Tool Steel Stock List No. 12 


«iy UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels Offices and New York: 155 East 44th Street, MUrray Hill 7-4575 
Specialty Strip Steels Warehouses Cleveland: 4540 East 71st Street, Dlamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 


District Representatives 
CHICAGO: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 DETROIT: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 
PHILADELPHIA: Frank T. Campagna, 34 South 17th Street, Rittenhouse 6-4290 


18 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-18 The Tool Engineer 
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no job too large... 


or too small 


complete line handles them 


of the type or size of tae ™ 


circular saw you require, there’s a your copy of 
Circular Sawing 
Motch & Merryweather blade to do the Handbook, a pocket- 


job... better and faster. : sized guide to sawing 


operations 


M&Ms specially-developed Triple Chip 
tooth design distributes cutting strain, 
permits heavier feeds at higher speeds, 
greatly prolongs the life of each blade. 


Your local M&M dealer stocks the 
complete line of Motch & Merryweather 
cut-off, slitting and slotting saws. In addi- 
tion, he is always ready —with the help 
of M&M’s Engineering Department—to 
assist you in solving unusually difficult 
sawing problems. Call him today. 


Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-19 
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“il 
On many punching operations, close center 
to center hole spacing in work and extremely 
fine tolerances must be held. R-B makes 
special retainer plates that will hold 
punches and die buttons exactly 
to your spacing specifications. 


Any shape, size or number of 

punches and die buttons can be 
incorporated in the designing 

of your special R-B retainer 

plates. Also, ball locks are built 

into each special retainer to 

provide the same quick radial and 
vertical locking of punches and die 
buttons found in standard R-B retainers. 


Special R-B retainer plates are made of 
tool steel which is precision ground 

after hardening. You will save skilled 
man hours in die construction and 
maintenance by using these multiple hole 
retainer plates. Result—more work 


completed each day and increased 
profits for you. 


For or Engineering Write to: 


DEPT. 91 26490 CAPITOL AVENUE ve DETROIT 39, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-20 The Tool Engineer 
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How to find a better 


heat-treating method 


Here’s a sound way to do it. Take your prob- 
lems to the people who have consistently, 
over the years, provided the metal treating 
industry with new and better ideas, more 
efficient, more practical equipment. This 
will bring you to Lindberg, creators of the 
famous Cyclone type atmosphere furnaces, 
the long-life ‘‘dimple”’ vertical radiant tube, 
the revolutionary new CORRTHERM 
electric heating element and so many other 
innovations in better heat treating methods. 
Lindberg is synonymous with heat treating 


> 


furnaces. We build them for carbonitriding, 
carburizing, hardening, tempering, normal- 
izing, bright stainless annealing, brazing, 
carbon correction, nitriding, or any other 
metal treating requirement. Give your pro- 
duction processes the advantages of Lind- 
berg’s forward look in ‘‘heat for industry” 
techniques. Get in touch with your nearest 
Lindberg Field Representative (See classified 
phone book) or write Heat Treating Furnace 
Division, Lindberg Engineering Company, 
2447 W. Hubbard St., Chicago 12, Illinois. 


BE R G heat for industry 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-21 21 


4 
— 47 oe. ia 
4 
3] 


Look at —- 
Single Point Tooling on © 


Outproduces gang tooling setups by ~ 


reducing tool change time practi- 


cally to zero, and by cutting at max- ry 


imum speeds and feeds for tool 


efficiency. 
= 
¢ 
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Look at New Britain's 
simple approach 
to problem pieces 
‘ as 
o 
y 
Low cost per piece is inherent in PE) 
New Britain Precision Boring Ma- : A ~ = 
chines because of their simplicity, 
versatility, speed, repetitive accu- 
racy and inexpensive tooling. New 
The New Britain Machine Com- —— 
4 pany, New Britain, Connecticut. 3°) 
/ 
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Lindberg pioneers in 


High Frequency Heating 


Along with its pioneering in all phases of 
“heat for industry” Lindberg is one of the 
largest makers of High Frequency heating 
units. Our ““H-F” designers and engineers have 
made outstanding developments in this im- 
portant heat treating field. For example, we 
illustrate a remarkable unit just recently 
completed for aluminizing automotive 
valves. It was designed vertically, saving 
60% of floor space, and is completely auto- 
matic. No operator is required. It fits per- 
fectly into an automated production line. 


q 


Our High Frequency Division provides units 
for hardening, brazing, heating for forging 
and forming, annealing and many other pro- 
cesses, and designs a variety of fixtures for 
application to ‘““H-F” units. Lindberg also 
supplies a complete line of motor generators 
for all induction heating and melting appli- 
cations. Get in touch with your nearest Lind- 
berg Field Representative (See classified 
phone book) or write High Frequency Divi- 
sion, Lindberg Engineering Company, 9447 
W. Hubbard St., Chicago 12, Illinois. 


BERG heat for industry 
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STRI PPIT tooling versatility 


keeps presses working, not waiting ! 


Nothing to mount on the ram, nothing to align or 
adjust — just place your Strippit setup in the press 
and start the run. 


That’s how Strippit versatility pays off. Any good 


bench man can mount these independent self- One of a complete line of 

contained punching and notching units in any tem- Strippit vertical and horizontal 

plate pattern within press capacity. New Strippit hole penching units in capaci- 

ties from the lightest material to 

%,” mild steel. Wide choice of 

eliminating down-time. : die heights, shut heights and 
throat depths. 


setups can be kept ready for the press, virtually 


For flatwork, extrusions, structurals from 
the smallest gauge to 3/4” mild steel, Strippit 
gives you these extra advantages: 


Also, 90-degree Corner Notching 
Units in 3” x 3” and 5” x 5” 
sizes, plus V. Radii and many 
special shape notching units. 
@ The effect of quick-change dies without die-making P Capacities to 14” in mild steel 


or die-spotting e Speed over drilling — plus no de- 
burring e Units re-usable over and over e Readily 
removable punches and dies e Ease. accuracy of 
template mounting — pilot pin centered on punch 
e Each unit complete — permanently aligned, fully 
guided. self-stripping. 


For unlimited feeding of work, Strippit Type CD and JD 
(heavy-duty) Punch and Die Assemblies are readily tem- 
plate-mounted to press ram and bed in any desired pattern. 


Write today for all details and a demonstration by a Strippit 
mobile unit at your plant. 


Special tools made up to your specifications. 


Warehouse facilities in Chicago and Los Angeles. 


STRIPPIT 


Manufactured in Canada by Strippit Tool & Machine Limited, Brampton, Ont. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-24 
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Diameter range of standard 
honing tools: ¥g” to 254”. 


The piece requires a .0002” hole tolerance plus perfect alignment, roundness 
and straightness of both holes. 


The best process for this tough job was Sunnen Honing. The Sunnen Honing tool 
hones both holes simultaneously . . . the workpiece is self-aligning on the 

tool. The one honing operation quarantees alignment, identical size and 
controlled surface finish in both holes. 


Sunnen Honing eliminates the problems you have in machining tandem bores 
by other methods: clamping distortion; jump and chatter of long quills or 
boring bars; turntable alignment error; inconsistent finish produced by dull tools. 


Sunnen Honing easily holds tolerances to .0001”. . . requires no fixtures 


and assures low cost per part. Average honing machine installation with 
tooling is around $1,000. 


~ 
AEA 
PANT 


MAONING 


SERVICE CARD 


7927-N Manchester Ave. © St. Louis 17, Mo. 
Canadian Factory: Chatham, Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-25 
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The more you grind 
the more you save 


SAVINGS ON 
Transmission 


Ina Type CTU Cylindrical Grinder arranged for completely auto- 
matic loading, grinding, and unloading of transmission gears, the 
part is held on a chuck and grinding cycle is terminated by an auto- 


matic air-electric grinding gage that signals when work 1s to size. 


SAVINGS ON 
Valve 
Pistons 


When a Type CTU Grinder is arranged for fully automatic loading 
and grinding of valve pistons the part is held on centers and driven 


by a floating type collet. Work is ground by a double-wheel mount. 


SAVINGS ON 
Transmission 


On this Type CV-4 Angular Wheelslide Grinder chucked grind- 
ing of transmission sleeves is arranged in a completely automatic 
cycle. Longitudinal movement of a revolving turret loads the 
machine. A stripper type plate removes the piece when turret 
retracts as the grind is terminated by electrically timed control. 


The Tool Engineer 
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Stem 


The Stem Pinion Grinder reduces time and effort with a com- 
pletely automatic cycle, electrically timed arrangement for grind- 
ing these hard-to-handle parts. Progressive escapements in the 
automatic loading mechanism release the parts in succession, 
avoiding gear mesh. 


SAVINGS ON 


Pinions 


Norton No. 2 Unitized Transfer Grinder 
Grinds Crankpins Automatically 


Here’s a newly developed machine that 
automatically grinds crankpins faster and for 
less money than ever before possible. Ad- 
vanced features like the following are 
Teasons whe: 


Unitized Operation. Fach grinding sta- 
ton, operating independently, can be auto- 
matically by-passed without affecting con- 
tinugus production 


New Transfer Mechanism. Double set of 
hooks speeds loading, unloading and trans- 
ferring of crankshafts from one grinding unit 
to another. 


Fast Production. Cycling grinds 240 crank- 
pins on 60 V-8 crankshafts per hour, due to 
many automatic operations. 


Only One Operator Needed. Others arc 
freed for different jobs. And the machine 
reduces tloor-space requirements. 


Norton has developed a wide range of fast, automatic 
grinders. You can get them in conventional and angular 
wheelslide tvpes -—— also in special types for grinding 
automotive valve faces and crankshaft pins, 

Remember: only Norton offers you such long experience 


in both grinding machines and wheels to bring you the 
Touch of Gold” that helps you produce more al lower cost. 

For further information about these machines — in- 
cluding how the No. 2 Unitized Transfer Crankpin 
Grinder can save you many dollars daily — contact your 
Norton Representative. Or write to Norton Company, 
Machine Division, Worcester 6, Mass. 


District Offices: 
Worcester. Hartford Cleveland « Chicago Detroit 


February 1958 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 


ilaking better products... 
to make your products better 


NORTON PRODUCTS: 
Abrasives « Grinding Wheels * Grinding Machines « Refractories 


BEHR-MANNING DIVISION: 
Coated Abrasives Sharpening Stones Behr-cat Tapes 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-27 
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TOOLING FOR COMPETITION 
ATTEND THE 


1958 
TOOL SHOW 


AND CONFERENCE 


CONVENTION CENTER 
PHILADELPHIA, MAY 1-8 


SEE all the very latest advancements and improvements in 
more than thirty major categories of industrial products. 


It's the year’s most notable industrial event . . . it’s your chance to 
see tooling’s future, your future on display, at one time under one 
roof... it's the 1958 TOOL SHOW! See for yourself all the newest 
developments in manufacturing equipment, all the latest ideas in 
production methods. See thousands of products, hundreds of product 
demonstrations, presented by 487 exhibitors. Don’t miss it. Plan 
now to attend. 


ATTEND top ievel conferences, conducted by recognized 
authorities on the newest production techniques and developments. 


Symposia, panels and technical papers (more than 80 of them) will 

be devoted to timely subjects of vital interest to today’s industry . 

subjects like the following ... Automation* * Materials of the 

Future * Numerical Control = Guided Missiles * Plastic Tooling 

* Nuclear Engineering * Shaped Diamond Tools* * Planning for 

Profit * Ceramics * Powdered Metal Parts Tooling ° European r 
Tool Engineering * Gauging Techniques * Safety Engineering . 

Metal Cutting* + Shell Molding. 


*Symposium 
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MEET and exchange ideas with management, engineering, 
production, sales people from the nation’s leading industrial concerns. 


Industry's “D-men™ . . . designers, deciders, doers . . . will be out in 
strength for the 1958 TOOL SHOW. ASTE’s Registration Listings, 
in fact, read like blue ribbon rosters of industrial America. And 
small wonder! . . . for the ASTE TOOL SHOW is industry's greatest 
open forum for exchanging ideas, solving problems, “tooling for 
competition”. What better opportunity for keeping yourself informed 
and up-to-date? . . . and what could be more important in these 
competitive times? 


INSPECT the modern equipment and up-to-the-minute manu- 
facturing methods being utilized in booming Delaware Valley plants. 


Yes, you'll have an opportunity to see industry in action, too, because 
arrangements have been made for 28 tours through Philadelphia 
area plants . . . including the U.S. Navy Yard. 


These 14 plants will be open for your inspection . . . Standard Pressed Steel 
+ U.S. Steel + Leeds & Northrup - Chrysler-Plymouth + Cuneo 
Eastern Press, Inc. + Campbell Soup Co. + I.T.E. Circuit Breaker 
¢« Schramm, Inc. + Yale & Towne + Budd Company + Brown 
Instrument + Link-Belt + Fischer & Porter + Curtis Publishing. 


OR YOUR ADVANCE REGISTRATION MATERIALS 


American Society of Tool Engineers, Dept. A & AM E RICAN S O CIETY ‘s 
10700 Puritan Avenue 
Detroit 38, Michigan 


TOOL SHOW 


NAME 


COMPANY 


ADDRESS 


city ZONE STATE OF TOOL ENGINEERS 


February 1958 


CONFERENCE 
MAY 1 TO 8 
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MANHATTAN CENTERLESS WHEELS 
Handle Roughing AND Finishing .. . at Lower Cost 


Manhattan Centerless Wheels are specially bonded 
to permit both roughing and finishing with the same 
wheel. Their special high grit-carrying rubber bond 
insures maximum metal removal with every pass — 
produces desired finishes to required tolerances even 
with coarser abrasives! By controlling the feed rate 
and the amount of stock removed you can move 
easily from roughing to finishing operations without 
time consuming wheel changes! The greater strength 
of Manhattan Centerless Wheels permits grinding 

speeds up to 8500 sfpm. It all adds up to 

a faster, better roughing and finishing 


job — at substantial savings in ‘production time 
and costs. 

Manhattan Rubber Bond Centerless Grinding and 
Regulating Wheels are custom-made for your spe- 
cific requirements. Manhattan Regulating Wheels 
are supplied either plain or core-mounted. Manhat- 
tan Core Mountings provide substantial savings in 
wheel costs. Ask a Manhattan representative to 
show you how Manhattan Centerless Wheels and 
other Manhattan high speed, heavy duty wheels do a 
better job, longer . . give you “More Use per Dollar.” 


643 


WRITE TO ABRASIVE WHEEL DEPARTMENT 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


INC. 


Belts * Hose * Roll Coverings * Tank Linings * Industrial Rubber Specialties * Abrasive and Diamond Wheels * Brake Blocks 
and Linings * Clutch Facings * Asbestos Textiles * Mechanical Packings * Engineered Plastics * Sintered Metal Products * 
Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-30 
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TUBE MILLS AND 
FORMING MACHINES 


workin 


Automation 


ROLLER LEVELERS, 
>. PROCESSING MACHINES 


inaction... 


CUT UP LINES 


If you're in the metal working business, you role in the development of such equipment as that 
should be acquainted with McKay automated lines pictured on this page. pal 


available for many metal working operations. Basic McKay designs can be modified, or special 


McKay pioneered and has played a leading machines developed to meet specific requirements. 


THE McKAY MACHINE CO., YOUNGSTOWN, OHIO 


SPECIAL 
MACHINERY 


‘ 
- 
PRESS FEED AND 
% 
- 


—— 
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Cross—pioneer in assembly automation—now introduces 
another machine to assemble V-8 cylinder heads at a 
rated capacity of 310 per hour. 


Cylinder head castings with intake and exhaust valves 
in place are loaded automatically at Station 1. At Stations 
3, 4, and 5, rubber grommets are placed over the valve 
stems. At Station 7, an inspection is made for faulty 
valves and grommet positioning. If necessary, heads are 
removed, repaired and returned at Stations 8, 9, and 10. 
Valve springs, spring retainers and spring retainer sleeves 
are automatically assembled at Stations 11, 13, and 15 
respectively. Valve locks are automatically assembled at 
Stations 17 through 23 with standby units for manual 
assembly at Stations 19 and 23. At Station 25, all valves 
cre “popped” before unloading the finished assemblies 
at Stations 27, 28 and 29. 


A unique feature of the machine is the transfer mecha- 
nism which lifts and carries the parts between stations to 
eliminate pallet fixtures used by older assembly machines. 


Building block construction provides flexibility for engine 
design changes and for additional automatic assembly 
devices of the future. 


Like other Cross machines, all parts—even tooling details 
—are made to interchangeable tolerances for fast, easy 
maintenance. Other features include construction to JIC 
standards and automatic lubrication. 


Established 1898 


First tn 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 
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FACTS ABOUT HOW. 


SAVES YOU MONEY—IMPROVES YOUR PRODUCT 


1. Lap Plate 


With the 


tev Principle 


The Lapmaster is a versatile precision machine en- 
gineered to production lap flat surfaces within 
tolerances of .0000116" or less and microinch 
finishes of 2 to 3 RMS with absolute uniformity. 
Here's how it works: 


= 2. Conditioning Ring 


1. Heavy cast iron lap plate revolves slowly under 
power. 


2. Large cast iron conditioning rings are held in posi- 
tion and rotate freely on the lap plate . . . con- 
tinvally keeping the plate flat and true. 


3. Work pieces are placed inside the conditioning 
rings where they also rotate on the lap. 


4. Fresh, sharp abrasive grains, suspended in a 
suitable vehicle, are continuously fed on the lap 
plate and uniformly distributed under the work 


pieces during the lapping action. 


WHY THE LAPMASTER IS TRULY 
A PRODUCTION MACHINE 


Identical parts or parts of various 
shapes, heights and materials can be 
lapped simultaneously on one machine. 


Production is not interrupted or slowed 
down for replacing or reconditioning 
lap plates. 


Simplicity of design with no obstruc- 
tions makes loading and unloading 
easy and simple. 


Exclusive design and method of opera- 
tion with greater effective lapping area 
permits more loadings per cycle. 


Short, predetermined lapping cycles 
are automatically controlled by a tim- 
ing clock for greater production effi- 
ciency. 


Automatic cycling permits pre-loading 
additional work holders while machine 
is in operation. 


HOW COSTS ARE CUT...PRODUCT IMPROVED 


These excerpts from letters sent in by 
actual Lapmaster users tell the story 
better than our own words. 


. never been a reject from the work 
performed on this machine.” 


MECHANICAL PACKINGS 


CRANE PACKING COMPANY 


- gives us better quality with less 
scrap and reduced labor costs.” 


- Maintenance costs only approxi- 
mately $85.00 whereas old method 
was costing approximately 
$8000.00 per year.” 


. machine will save its costs in 2 
years by salvaging the mechan- 
ical seals for us which would 
otherwise have been discarded.”’ 


. have dispensed altogether with 
tests for leakage.”’ 


..the Lapmaster has more than 
paid for itself—we've eliminated 
a finish grinding operation and 
save on expensive fixturing.”” 


HOW DOWNTIME IS ELIMINATED 


The Lapmaster is the only lapping ma- 
chine that does not have to be stopped 
for redressing or truing the lap plate. 
Flatness of the lap plate is continu- 
ously maintained by the patented re- 
conditioning action of the conditioning 
rings. 


WHAT ABOUT PART SIZE AND SHAPE? 


Standard machines in the Lapmaster 
Line will handle parts from \%” up to 
3034”. Shape or form is not a problem 


SHAFT SEALS 


TEFLON PRODUCTS 


. . . tall or squat, long or short, flat 
or odd shaped ... all are being lapped 
on Lapmasters throughout industry. 
Monel, steel, tool steel, bronze, cast 
iron, stainless steel, aluminum, brass, 
quartz, ceramics, plastics, etc. can all 
be lapped with the same lap plate. 


OPERATOR WEED NOT BE EXPERIENCED 


Unskilled operators can be used since 
the only manual work required is load- 
ing and unloading the pieces. 


PROVE IT TO YOURSELF WITH 
THE LAPMASTER TECHNICAL SERVICE 


One sure way to find 
out if the p- 
master can save 
you money is to 
send us samples 
and surface finish spe- 
cifications of parts. We'll 
test run them in our 
experimental lapping 
laboratory and furnish you 
with a complete produc- 
tion report without obliga- 
tion. Or write for FREE Booklets with 
complete facts on producing and 
measuring precision flatness and finish. 


Crane Packing Co., 6469 Oakton St., 

Morton Grove, Ill. (Chicago Suburb). 

» Canada: Crane Packing Co., Ltd., Hamilton, 
nt. 


LAPPING MACHINES 


THREAD COMPOUNDS 
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How many gages to inspect these parts? 


Just one—if it's a Kodak Contour Projector. 

Auburn Plastics, Inc., of Auburn, N. Y., a 
venerable custom molder, produces a wide 
variéty of component parts for various manu- 
facturers. Formerly this firm needed many 
mechanical gages to make necessary quality 
control checks. 

A Kodak Contour Projector eliminated the 
expense of buying such gages—amounting 
in one instance to a saving of $5,000. 

In a fiercely competitive business, Auburn 
Plastics, Inc., can submit /ower bids because 
of savings permitted by optical gaging. The 
company effects additional economies by 
using its Kodak Contour Projector to inspect 


Apparatus and Optical Division 


tools and dies as well as manufactured com- 
ponents. In all cases the projector permits 
gaging of angles, radii, holes and other di- 
mensions—at a glance. 

If you have an inspection problem involv- 
ing myriad small parts, you can do the job 
easily and inexpensively with a Kodak Con- 
tour Projector. Inspection is a matter of 
comparing the projected image of the part 
with a chart gage on the screen. You inspect 
different types of parts simply by changing 
chart gages. Operators need little training. 

For additional information or to arrange 
for a demonstration of any of the 6 Kodak 
Contour Projector models, write to: 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 


February 1958 


With this Kodak Contour Projector 
Auburn Plastics, Inc., accurately 
gages a grect variety of parts 
down to .001”. Operator can eas- 
ily measure angular dimensions 
on cams and keys, threaded mold 
components, center-to-center di- 
mensions on parts and tools. 


TRADE MARK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-35 
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New! Self-loosening chipbreaker 

clamp. A twist of the wrist releases 
insert for indexing . . . automatically lifts 
and lowers chipbreaker. No more prying 
chipbreaker free. No more fumbling with 
loose chipbreaker.Choice of 3 chipbreaker 
widths for accurate chip control. 


2 New! Setscrew accessible from top or New! Unique carbide-surfaced chip- 4 New! Three color-coded chipbreakers. 


bottom! Screw easily reached when breaker. New method bonds carbide Choice of three widths: yellow for 
holder is upside down or on its side. coating directly to chipbreaker. Ends all light cuts, silver for medium cuts, red for 
Easier indexing from any position. possibility of braze failure. heavy cuts. Makes identification easy. 


« 
MEDIUM CUTS 
CARBIDE 
1 


Holders use fewer parts. And all are 
to cover widest range of 
applications. Means reduced inventories. 


ANNOUNCING 


THE 
LIFT-O-MATIC 
TOOLHOLDER 


Only toolholder on the market with 
these § advanced design features 


Indexes faster, easier — from any posi- 
tion. Setscrew on Carboloy Lift-O-Matic 
Toolholder can be turned from either 
top or bottom. Even if the holder is 
upside down, or on its side, the setscrew 
is always easily accessible. 

What’s more, the clamp and chipbreaker 
are in one piece — and rise automatically 
when the setscrew is loosened. There’s 
no time wasted in fumbling with the 
chipbreaker or prying it free. 


Reduces set-up time, speeds up produc- 
tion. Because Carboloy Lift-O-Matic 
Toolholders can be set up faster and in- 


dexed right in the machine, downtime 
is reduced — you get more production. 


Because of the new holder design and 
harder steel shanks, you get closer 
tolerance production .. . less scrap loss. 


17 styles in 8 sizes—stocked for immedi- 
ate delivery. Lift-O-Matic Toolholders 
are now at your local Authorized 
Carboloy Distributor. Call today; his 
name is in the Yellow Pages. Or, for new 
Lift-O-Matic Toolholder Catalog, write: 
Metallurgical Products Department of 
General Electric Company, 11173 E. 8 
Mile Ave., Detroit 32, Michigan 


CARBOLOY. 


CEMENTED 


ELECTRIC 


New! Fewer parts to replace or stock. 6 Insert clears top of the shank. Stops 

chipping of fresh cutting edges against 
walls of insert pocket. Inserts are positive- 
ly clamped; clamp never touches shank. 


FOR CARBOLOY INSERTS 


New plastic package makes it easy to s 


NEW! TRANSPARENT PACKAGES 


what's inside...easy to pick out insert. 
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Users of U. S. Adjustable 
Drill Heads are unusually accurate in 
anticipating profit pictures— they regularly 
figure lower and more dependable costs. 


, = . . The U-1 Head shown has 8 drivers, 
That’s because these high-quality heads—priced Y%4” drilling capacity in cast iron, 
right to start with—usually cost less to 6” diameter drilling area. With 2 


ages spindles and Erickson chucks, it 
maintain, less to operate. costs only $260. 


And that’s because ALL U. S. Heads of this 
type have these plus features: 


SHAVED GEARS for smooth, quiet operation. 

SPECIAL UNIVERSALS with heat treated joints, neoprene 
sealed and lubricated for life. 

ALUMINUM BODY CASTING with special 33,000 Ib. tensile. 

GREATER BEARING AREA for the spindles. 

QUICK CHANGEOVER for different hole patterns. 

SLIP SPINDLE PLATE, providing the advantage of a fixed center 
head on long runs. 


Write for catalog AD-57. Immediate delivery on most standard sizes. 


Adjustable and Fixed Center Multiple Drilling Heads 
Individual Lead Screw Multiple Tapping Heads 


DRILL 


HEAD @ UNITED STATES DRILL HEAD CoO. 
BURNS STREET + CINCINNATI 4, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-38 The Tool Engineer 
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complete 
line 


is the shortest 
distance to 
top production 


The shorter the distance the less 
cost. Butterfield taps save time and 
cut your product costs — giving 
higher production and quality 
products with Butterfield tools. 


There are Butterfield warehouses 
in Chicago, Cleveland, Detroit, 
Fort Worth, Los Angeles, New 
York, San Francisco. Butterfield 
Division, Union Twist Drill Com- 
pany, Derby Line, Vermont. 


TOOLS 


. ...make the most of your product 


SEE YOUR BUTTERFIELD DISTRIBUTOR FOR PRECISION-MADE 
DRILLS REAMERS «TAPS « DIES * CUTTERS * END MILLS + HOBS* CARBIDE TOOLS 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-39 39 
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Massey-Harris-Ferguson checked it two ways. Nine general-purpose machines would do 
the job—or 3 Natcos. They chose the Natcos for these reasons: 

Saving of $30,000 in machine cost 

Saving of 60 man hours every 100 parts 

Saving of 65% in floor space 
The Natcos handle all drilling, boring, spotfacing and tapping—a total of 67 operations 
on the 1&2-pound front axle casting. The casting is heavy, irregular—tough to fixture and 
clamp. The Natcos meet production requirement of 11 parts per hour. 

Natco provided complete tooling which features automatic clamping, cycling and chip 
blow-out. All three machines are of unitized construction, giving Massey-Harris-Ferguson 
the flexibility to run different parts of redesigns of the same part. 

Let Natco Field Engineers point out cost-saving and time-saving methods on your next 
drilling, boring, facing or tapping job. Natco offices are located in Chicago, Detroit, New 
York, Buffalo, Boston, Philadelphia, Cleveland and Los Angeles; distributors in other cities. 


National Automatic Tool Company, Ine. 


Richmond, Indiana 
Multiple-spindle drilling, boring, facing and tapping machines. Special way-type, index and transier machines, 
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On the nearby shelves of 
your Industrial Supply Distributor 


One important factor contributing to 

another PRECISION PERFORMANCE record 
well known to users of Bay State taps is a surface 
treatment similar to so-called liquid nitriding. 

It resists abrasion and loading and thus increases 
wear life and productivity. 


It is beneficial for tapping steel and sand cast 
aluminum and is a ‘“‘must”’ for cast iron 
and stainless steel. 


Order Bay State . . . and Requisition a Record! 


BAY STATE TAPS 
Bay State Tap & Die Company * Mansfield, Massachusetts 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-42 The Tool Engineer 
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a 
PRECISIONAIRE 


Aircraft manufacturers, subcontractors and job shops 
having limited production. 

e Accidental damage to a vitally needed single purpose 
gage. 

e An unexpected engineering change involving part size. 

e A short run of special parts for which no gages have 
been provided. 

e A mistake or failure in ordering the needed single 
purpose gages. 

e Sudden need for process gages at the production 

machines. 


Don't let any of these situations cause costly scrap, delays or 
embarrassing confusion in inspection, in the shop or in the tool- 
room. A small investment in the tooling here illustrated is your 
best insurance against unpredictable production losses. 

Write Div. 19 for descriptive engineering data. THE 
SHEFFIELD CORPORATION, Dayton 1, Ohio, U.S.A. 


All items shown here are stocked for immediate delivery — no waiting. — 


In 5 minutes you can assemble, for precision gaging, a spindle for ANY 
SIZE hole from 1” to 3” in diameter. 


Consider economy for a moment. If the holes you may encounter vary in 

ory increments of .001”, this Kit provides the equivalent of 2000 Spindles at 
nites a unit cost of less than a dollar. If those increments are .0001” you have s 

available 20,000 Spindles at about a dime each. That is real economy. SSS 


No auxiliary equipment needed except conventional gage blocks—NOT 
EVEN ONE MASTER SETTING RING. y a 

A 
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7 Adjustable 
Balljet Spindle in use Batijet Spine 
Balljet Spindle assembled \ Calibrating Fixture 
4 


Three 
Adjustable 


Spindles 


The Three-Point Adjustable Spindles, four of them, 
cover respectively the ranges, %” to to 1”, 
%" to 1%" and 14" to 3”. They can be set up with i = 
gage blocks. 


Airebore Gage in use 


The Airebore Gage can be set precisely to measure any 
diameter hole from 3” to 12”. And like the Adjustable 
Balljet Spindle, it is set up with a calibrator and gage 
blocks. No master setting rings are needed. 

The Airebore Gage is self-centering—needs only to 
be rocked in place for precision action. It is light in 
weight with all contact surfaces of tungsten carbide— 
nothing to wear out. 


Plunjet Snap Gage in use 
The Plunjet Gaging Cartridge may be substituted for the 
Dial Indicator to assure consistent, repetitive readings, 
especiclly when tolerances are .001” or less. 

Twelve Plunjet Snap Gage models cover the gaging 
range of 0” to 12”. Larger sizes are available on spe- 
cial order. 


As a Plunjet Comparator on Ae: With Airetest Indicator 


? A new, highly versatile stand accommodates a dial aaa 
indicator or an Airetest Indicator—also converts to a 
comparator by using a Plunjet and anvil as illustrated. The Stendard Adjustable Airsnap in 17 models covers yt 
the range .2500" to 5.500”. Up to 3.000” the adjustable 
ae anvil has a maximum adjustment of %’. 
e/ ~~ Above that the maximum is 2". 
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YOU CAN SET TOOLS IN SECONDS 
on this 


+ = 


Where it used to take minutes by the old “cut 
and try” method, it now takes only seconds to 
adjust tools on the new Seneca Falls Model Q 
Automatic Tracer Lathes. Diameter and shoul- 
der length accuracy are controlled by the stylus 
which is adjusted by means of compound slides 


operating in conjuction with two dial gages. 


One dial indicates diameter, while the other in- 
dicates shoulder length. The operator simply 
takes an initial cut over the work piece and sets 
the dials to zero. The work piece is then checked 
with micrometers to obtain out-of-tolerance 
readings, after which the stylus is ‘accurately 
adjusted in one setting, by turning the slide 
adjustment knobs until the hands on the dials 
indicate the correct amount of stock removal. 
After the stylus is properly adjusted for size and 
length, the hands on the dials are again set at 
the zero mark. 


Diametral and length adjustments are made by 

the “straight line’ method, which does not 
affect either adjustment when feeding in the tracer slide. See line drawing for 
explanation. 


Another advantage of the dial gages is that tool adjustment for wear is visually 
indicated on the dial and permits resetting the stylus to zero position when the 
tool insert is indexed or changed for a fresh cutting edge. 


ENECA The dial indicator system facilitates a fast changeover from one part to another 
when used in conjunction with templates designed to compensate for variations 
ALLS in size of the work pieces. This method eliminates even the initial “trial cut,” as 
the first piece turned is accurately machined to the specified dimensions. 
ACHINE 


SENECA FALLS, NEW YOrRK 


Lo-swing Lathes and Seneca Falls Machine Tools, Automation and Electronics 
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THE THOMPSON GRINDER CO., Springfield, Ohio, U. S. A. 


*Pat. Applied For "K 


February 1958 


When large parts must be ground 


to total tolerances of .0O05” or less..., 


THOMPSON GRINDERS WITH THE NEW 
HYDRA-COOL HYDRAULIC SYSTEM SOLVE THE PROBLEM! 


Machine ways up to 118” for The Michigan Tool Company’s Roto-Flo Spline 
Rollers must be ground to .0005” total tolerance. Heat distortion, caused by 
hydraulic heat, became a critical problem in achieving this tolerance. 


During the three months of operation since the installation of Thompson's 
new Hydra-Cool Hydraulic System*, these long ways are being ground to 
consistent .0003”-.0004” total tolerances. Heat distortion is eliminated. 
Scrap loss is reduced to zero. Grinding time is greatly reduced. 


THOMPSON GRINDERS WITH THE NEW HYDRA-COOL HYDRAULIC 
SYSTEM MAY BE THE ECONOMICAL SOLUTION TO YOUR 
GRINDING PROBLEM. WRITE TODAY FOR FULL PARTICULARS. 


Hydra-Cool also offers you these exclusive advantages: 
@ Heat damage to hydraulic seals, valves, controls and pump is eliminated. 


@ Break down of additive-type hydraulic oils is prevented—sludge will not 
form in the Hydra-Cool System. 


@ Lengthy warm-up periods are eliminated. 
@ Power costs are greatly reduced. 


Hydra-Cool is standard on all Thompson surface grinders 
40 inches and up in work length AT NO EXTRA COST. 


>» THOMPSON 


TRS | 
rT 


Here's the Complete Story: 


GRINDER: Thompson Type CXV 
36” x 36" x 120" with horizontal 
and vertical heads. 


PART: 118” way for Michigan 
Tool Co. Roto-Flo Spline Roller. 


RATE OF TABLE 
TRAVEL: 100 #./Min, 


MATERIAL 
REMOVED: 


METAL: 


lron. 

WHEEL: 20x4x12 H Grade. 
SCRAP LOSS: None. 
GRINDING TIME: 3-4 hrs, 


065”, 


Flame hardened Ductile 


SURFACE _ 
GRINDERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-47 
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Gardner-Denver (Keller) OOORSD and 12A-2 screw drivers with cushion clutch, 
magnetic bit holder and Phillips insert bit assembling dual headlights for 1958 cars 


These Air-Operated Screw Drivers Are Paying for Themselves 


If you drive only 400 screws a day, a Keller air-operated screw 
driver, such as those shown above, will pay for itself in six months. aii tie 
These lightweight air tools are easier on their users . . . help them een eae 
keep pace with fast-moving assembly-line work. Denver booklet gives 
complete information 


Despite their high load factor, Keller pneumatic screw drivers Ueller 
run cool always. They have the right combination of torque, ad- ers and nut setters, as 
justable clutch and magnetic holding of screws for fast, efficient — as — Keller air 
driving. They are the modern way to reduce assembly-line time pete afcente ger 


A copy is yours for the 
and costs. asking. 


GRR ENGINEERING FORESIGHT—PROVED ON THE JOB 
carp IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 


as GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-48 The Tool Engineer 
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SIMONDS 


| ABRASIVE Co. 


COOL ACTION HELPS 
TOOL STEELS 
HOLD THEIR TEMPER 


SA Borolon is a unique and radically 
different aluminum oxide abrasive. 
Cutting particles are of single, un- 
crushed crystal formation for greater 
stress-free cutting edges. This is why 
these wheels give faster grinding with 
heavier cuts—and, at the same time, 
protect expensive tool steels with safe, 
non-burning action. Use SA Borolon 
wheels on your grinders. 


Ideal for tool and cutter 
grinding and horizontal 
surface grinding. 


Send for bulletin 
ESA 272 for details 
plus grain and grade 
specifications. 


BOR 
Tacony & Fraley Sts., Philadelphia 37, Pa. 
Division of Simonds Saw and Stee! Co. 
BRANCHES: Philadelphio Chicago Detroit - Shreveport Los Angeles San Francisco Portland, Ore. 
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URFACE PLATES 


“The Hottest Idea 


Three Renoud surface plates aligned for 
checking a master construction model. 


Renaud surface plate with instruments 
to check critical dimensions. 


Dimensions ore critical in constructing 
and checking this master gage for auto 


roof panel. 


Developed by Renaud Plastics, Inc.— 
Builders of plastic tools, the Renaud 
surface plate is indeed the most out- 
standing development in this field since 
the introduction of granite. 


All costly operations to produce a 
usable granite plate of close tolerances 
have been eliminated. 


The Renaud way does not require 


LOWER INITIAL COST 


Savings on the cost of this type of equip- 
ment can be up to 50% of other types of 
surface plates. 


astic 


laborious grinding and polishing, we 
simply take the same fine granite and 
surface it with Ren Plastic developed 
for this purpose. These plates are ac- 
curate within .002 T.I.R. of a true 
plane across corners, qualified for pre- 
cision work and well within the re- 
quired tolerances for steel tools, wood 
models, patterns and plastic tooling. 


FASTER DELIVERY 


There are 8 standard sizes which can be 
delivered in less than half the time formerly 
required. Special sizes a little longer. 


TRADE IN YOUR USED RENAUD PLATE 


Should a Renaud plate need 


re-surfacing simply order 


a@ new plate and upon arrival return your used Renaud plate 


for generous trade-in allowance. 


ALL THE ADVANTAGES 
OF GRANITE PLUS 


the stability of a hard Ren Plastic 
surface which wears longer and is 
permanently level 


@ Won't warp, swedge, rust or corrode 
@ Non-magnetic—abrasive resistant 

@ Needs no special care or oiling 

@ Repair is easier with Ren Plastics 


WRITE FOR LITERATURE 


enaud PLASTICS, INC. 


5422 S. Cedar Road «+ 


PLASTICS FOR 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Lansing 17, Michigan 


INDUSTRIES SINCE 1938 


DIMENSIONS 

Surface Ledges Surface 
Dimension No. Fr. Bi i 
24” x 60" 
5’) 


48° x 72° 
10 (4’ x 6) 
14 


36” x 60° 
(3' x 5’) 


48" x 96" 
10 (4 x 8) 
16 


36" x 72" 
x 6) 


60” x 60” 
12 x 
18 


48" x 60° 
(4x 5’) 


72° x 96" 
10 (6 x 8’) 
18 


enoianolano 


28 


Accurate within re. of true oa across corners. 


100# per sq. ft. for 6” Thick for 10” Thick 
135¢ per sq.ft. for 8” Thick. 200# per sq. ft. for 12” Thick 


INDICATE A-2-50 


Renaud PLASTIC 
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O K carbide tool 
bores 2 diam, turns 
shoulder and bottom, in less than 2 min. 


combination boring heads At the Waterbury plant of Vickers Incorporated, machine 
multi-diam tools time is drastically reduced with this special O K carbide head 
trepanning tools for boring and counterboring cast iron hydraulic pump bodies. A single 
form cutters plunging cut completes four operations at the same time. 
You can buy similar O K multiple-operation tools, boring heads, reamers, 
trepanning tools, gang mills for $150.00 to $200.00. An investment 
that pays for itself many times over, generally the first week 
the tool is on the job. Engineering service is free. Write 
for Book of 50 Engineering Prints of Multi-diam Tools. 


Brodern milling cutters | 
fo modern milling machines 


THE OK TOOL COMPANY, INC. * 300 Elm Street * Milford, New Hampshire 


gang mills 
reamers 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-5] 
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100% MORE SPRINGS AT '/3 LESS COST—W. D. Gibson Company, Chicago, 
uses a Besly 918-30" Tandem Special Grinder to rough and finish grind springs on 
both sides in one pass. Two sets of opposed discs, separately driven, are employed. 
Production has doubled, costs are cut one-third and one operator used now vs. two 
on the previous set-up. Combined oscillating and rotation action of an eccentric 
type feedwheel results in longer disc life and less frequent dressing, permits 
automatic loading, unloading. Besly makes 5 types of grinders in this 900 series 
employing single or double vertically driven discs in size¥ from 18” to 53’, for 
grinding parallel surfaces of small parts. Adaptations to your work are readily 


made by fully experienced Besly engineers. 


PARALLELISM IN ONE PASS-— International Harvester’s 
West Pullman Works, Chicago, uses a Besly 226-30" Double 
Horizontal Spindle Disc Grinder to finish grind difficult bear- 
ing races to .0004" parallelism in one pass. 50% to 60% more 
production by one man, at lower maintenance and less scrap 
are also gained. Hopper feeding, power dressing and auto- 
matic sizing are available in 5 sizes of this grinder to handle 
abrasive discs from 23” to 72”. Feed or other details can be 
Besly engineered to meet your needs. 


Besly offers more than 82 years of disc grinding 
experience to help solve your grinding problems. If 
you want to cut costs and increase production, Besly 
Engineers can show you how to make worthwhile 
savings with the correct grinder or abrasive for the 
work. Bulletins describing Besly Grinders or Abra- 
sives are available on request. Ask a Besly Engineer 
to analyze your grinding needs for better results. 


52 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-52 


RADIAL TILE GRINDING—A.P. Green 
Fire Brick Company, Mexico, Mo., 
uses a Besly 630-26" Double Horizontal 
Spindle Disc Grinder to precision 
finish the mating edges of radial 
refractory tile for assured perfect fit. 
Adjustable spindle head and motor 
asBemblies (up to 30°) attain proper 
angles. Grinds tile, concrete block, cyl- 
inder heads, tubs, etc. 


GRINDS WITH PUSH-BUTTON SIMPLICITY — High 
production, extreme accuracy, automatic controls are featured 
in the Besly 240-30” Double Horizontal Disc Grinder. New 
design cuts set-up, abrasive changing and dressing time. 
Here, it grinds over 400 piston rings per minute to .0002” 
parallelism. Electro-magnetic rotary pick-off feed automati- 
cally delivers rings continuously between abrasive wheels. 
Grinds piston and bearing rings, transmission plates and sim- 
ilar shapes with equal rapidity to as much as .0001” parallelism. 


Engineering, Service and “‘Specials”’. . . are a Besly Specialty 


- BESLY-WELLES 


CORPORATION 
Est. as C. H. Besly & Co. 1875 


118 Dearborn Ave., South Beloit, Illinois 


BESLY GRINDERS and ACCESSORIES  BESLY-TITAN ABRASIVE DISCS and WHEELS + BESLY TAPS 
+ BESLY X-PRESS® TAPS, GAGES, DRILLS, REAMERS, END MILLS + BESLY CARBIDE TOOLS 


The Tool Engineer 


Grinding Methods... by @ESLY) 
| 


...AND HERE’S HOW! 
2-9/16” bar capacity, 
7” dia. chucking capacity, 


and... 7 A front slide with length- and cross-wise feed, using standard camming 
A rear slide that will single point angles up to 30° 
Two vertical slides 


a A hydraulic tracing unit that will generate irregular sufaces with 
single point tools 


A multiple drillhead with drill speeding feature, spindle brake 
and positioning 


An 8-position turret 
ALL THESE FEATURES, AND OTHERS, VARIABLE AT WILL! 


usseut, fousroox Tenperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 


hab 
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Ingersoll Heavy-Duty Shear Clear Face Mill designed for cast iron or steel. Size of bevel is varied to suit depth of stock. 


What Does Your Scrap Barrel Show? 


Do you get over 14" of blade wear? A look into your scrap bar- 
rel will show that many blades were wasted because of cracks, 
misuse, improper design or misapplication of the cutter and 
grade of carbide. You probably can’t tell why these blades 
failed prematurely because so many variables are involved. 
We are used to working with these variables and can help 
you reduce your tool costs. Part of our product is the con- 
tinuous counsel of your Ingersoll representative and our cut- 
ter engineers. They will consider the machine, material, speed, 
feed and finish requirements before recommending the tool If you do not have a copy of this book, 
which will do the best job at the lowest cost, ene. 


* F describes in detail the complete line of 
We will welcome an opportunity to tell you more about ingerecll Ineerted blade milling and 
this service. Write: boring tools. Ask for Catalog «66F 


CUTTER DIVISION 


THE INGERSOLL MILLING MACHINE COMPANY 


SOS FULTON AVENUE ROCKFORD, ILLINOIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-54 The Tool Engineer 
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FOUR GOOD REASONS WHY YOU SHOULD BUY THE BELLOWS AIR MOTOR 
-+ THE AIR CYLINDER WITH THE BUILT-IN ELECTRIC VALVE 


February 1958 


When it comes to downright value, it’s hard 
to visualize an air cylinder that can even 
approach the Bellows Air Motor. For here is 
a complete packaged air cylinder power unit 
with all controls. built-in: 8-12 volt, elec- 
trically-actuated directional valve*, two inde- 
pendent speed controls, and an air transfer 
system that makes it possible to bring air to 
the unit through a single flexible hose. No 
extra valves to buy, no cumbersome piping 
to install. 


1016-8 


For detailed data — do this: 


Write Dept. TE-258, The Bellows Co., Akron 9, 
Ohio (in Canada, Bellows Pneumatic Devices of 
Canada, Ltd., Toronto, 18) for Bulletin BM-25. 
Or, if you prefer, phone your Bellows Field 
Engineer—he’s listed in the phone book under 
“The Bellows Co.” 


The feature of the integral valve brings im- 
portant advantages. Installation is easier, 
electrical hook-up is simpler. It fits well in 
cramped quarters, or on moving machine 
elements. And of even more importance— 
the built-in valve means faster action, quicker 
response, less air consumption, and positive 
control over piston rod movement. 


The Bellows Air Motor is made in five bore 
sizes: 144”, 134”, 242”, 358” and 412” and 
in any stroke length. You can have your 
choice of six different built-in valving ar- 
rangements, plus optional hydraulic piston 
movement stroke control. 


*115 Volt for J.1.C. applications, if desired. 


The Bellows Co. 


Division INTERNATIONAL coRnPoRATio 


AKRON 9, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-55 
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“DuBo plug gages 10 years ... good for 10 more!” 
says Ed Clough, Plant Superintendent, GAST Manufacturing 


GAST Manufacturing Corporation, Benton Harbor, Michigan, makes motors, com- 
pressors, vacuum pumps. This firm has used DuBo Plug Gages continuously since 
1947 to check finish grind size on cast iron pump body parts. 


Mr. Clough, Plant Superintendent, says: “We have just checked these gages for size and it looks 
as though they will be good for another 10 years. Formerly, we gaged with conventional plug 
gages and an allowance for checking was put in the grinding rate. The DuBo Gages are so much 
easier and faster to use no allowance is made.” 


This typical experience illustrates DuBo superiority over conventional plugs. DuBo 
gages last longer because there is practically no wear. In addition, DuBo is faster, 
easier to use, and detects faulty bore conditions other gages overlook—saving time 
and money while reducing false rejects to a minimum! 


Ask the Man from Standard to show you the DuBo in his new do-it-yourself test kit. 


J® SINCE 1925 POUGHKEEPSIE, N.Y. 


COMPLETE LINE OF GAGES .. . INDICATING, FIXED AND ADJUSTABLE TYPES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-56 The Tool Engineer 
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Hodine CASE HISTORY NO. 43 


; a high production success 
ona job 


Here’s an interesting example of how the “extra capacity” built into a Bodine 
machine can sometimes be put to work very profitably. Ordinarily, 42” drill 
and tap capacity in steel is maximum for the Bodine 48-30, 

but in this case we are successfully handling '7A2” drills and 5¢”—11 taps 

in an SAE 1025 steel forging on a high production schedule. 


Bodine Basic design provides the ample rigidity and mounting space 
requirements for separate high-power drill and tap spindle drives. Special 
6 operations 
centralizing clamping fixtures take care of the difficult work-holding problem. 
600 pieces / 
50 min. hr. Once again, this proves that the best way to approach any difficult production 
or combined production-assembly problem of this kind is to call Bodine first. 


1. Spot drill and chamfer 


BODINE 


2. Drill '%2” 


—%” deep 


3. Bottom drill 
—%” deep 


4. Face top 


5. Tap %"—11 


for further information. | CORPORATI ON 


BRIDGEPORT 5 CONNECTICUT 


6. Bottom tap —11 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 


TAPPING, AND SCREW INSERTING MACHINES 
tso8” 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-2-57 
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They help protect his profits 


The contract shop owner prefers Producto die sets 
because they help protect his die performance...his 
delivery promises... his profits. 

The shop owner favors Producto because he can 
choose from a wide range of die set styles and thick- 
nesses in steel, semi-steel or a combination. 

He knows that when his dies are mounted in 
Producto sets, they will retain the precision built 
into them. He can expect maximum die life, maxi- 
mum production with minimum press downtime 
for regrinding. 

The shop owner likes the fact that Producto offers 
him a choice of two classes of precision, and that he 
pays only for the amount of precision he buys. 

He knows that whoever handles the die will spend 
the least possible time taking it apart and putting 
ir together because Producto’s Qwik-Fit Guide Pins 
minimize die set assembly problems. 

Most important, the shop owner can depend on 


Wherever die sets are used 


efficient Producto service and strategically-located 
Producto distribution centers to protect the delivery 
promises he makes to /is customers. 

When the contract shop owner thinks in terms 
of protecting his profits, he thinks of Producto die 
sets and accessories. You should, too. 


NEW DIE SET CATALOG No. 11 
is another reason the shop own- 
er prefers Producto. It makes 
selection and ordering really 
easy. Write for your free copy 
today. And ask to receive Die 
Set Digest, too. 


THE PRODUCTO MACHINE COMPANY 
930 Housatonic Ave., Bridgeport 1, Connecticut 


ROoODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-58 
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NEW STARRETT DIAL INDICATC 


ND GAGES 


for guaranteed accuracy, long life, easy maintenance, low upkeep cost 


Longer life for your dial indicators through high pre- 
cision, low friction design that keeps them on the job 

. and lowest maintenance cost through simple inter- 
changeable construction that cuts upkeep time to al- 
most nothing. Easy-reading accuracy and smooth, con- 
sistent performance that makes your gaging program 
really work . . . plus the advantage of buying all your 
dial indicators and gages from one dependable source. 


These are the benefits you get when you specify 


Starrett High Precision—Low Friction Dial Indicators 

the world’s most complete line. Your nearby Indus- 
trial Supply Distributor has them. Call him for quality 
products, dependable service. Or write for Starrett Dial 
Indicator and Dial Gage Catalog which shows the 
The L. S. Starrett 
Company, Athol, Massachusetts, U.S.A. 


DIAL INDICATORS and GAGES 


World's Greatest Toolmakers 


complete line. Address Dept. E 
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PRECISION TOOLS « DIAL INDICATORS + STEEL TAPES » GROUND FLAT STOCK « HACKSAWS «+ HOLE SAWS « BAND SAWS « BAND KNIVE 


STARRETT PRECISION MAKES 


1958 


February 


GOOD PRODUCT 
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Roughing and finishing this large 
motor shaft, a modified Standard 
Carboloy Tool (tipped with Grade 
350) boosted the number of linear 
inches cut by 30% over other tools. 
SETUP: Material — AISI 1045 modi- 
fied (hot-rolled). Speed — 300 
SFPM. Feed — 0.020 inch. Depth of 
cut—1/16 to 4% inch. Coolant—Yes. 


5 
d 
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3 reasons why industry 


specifies more Carboloy. 
braze-type tools 
than any other brand 


1 Consistent, record-breaking performance 


Tough jobs, like the one at left, are the real test of a tool’s perform- 
ance. And in plant after plant, Standard Carboloy Tools have proved 
that they deliver maximum production — at lowest cost per piece. 
They’re made by the company that pioneered “standards.” Their shanks 
are of the finest cold-drawn steel. Their carbide edges are auto- 
matically diamond-ground for accurate machining. 


Complete range of styles, sizes, grades 


Standard Carboloy Tools are available in thirteen styles, hundreds 
of sizes. Used “as is” or adapted to specials, they can handle up to 80% 
of all single-point jobs — from rough turning to precision threading. 
They’re available with tips of Carboloy Extra-Performance steel- 
cutting grades 330, 350, and 370. Or, with carbides for cast irons, super 
alloys, nonferrous and nonmetallic materials. 


Immediate delivery from local stocks 


There’s no waiting for “long distance” delivery when you order 
Standard Carboloy Tools. Authorized Distributors of Carboloy ce- 
mented carbides in 140 cities keep full stocks on hand for off-the-shelf 
delivery. Your local Carboloy Distributor is listed in your Yellow Pages. 
Call him today. Or write: Metallurgical Products Department of Gen- 
eral Electric Company, 11101 E. 8 Mile Ave., Detroit 32, Michigan. 


CARBOLOY. 


CEMENTED GA 


GENERAL ELECTRIC 
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New patterns 
for profits... 


STEP 1 a 


Hopper feed 4-station deep hole 
drilling unit. Each station auto- 
matically loads, positions and 
drills 3/16” x 5.860” hole in 
automatic transmission part. 
Discharge to conveyor at 100 
pes. per hour. 


STEP 2 > 


Convey to second unit, drill 
small cross hole to meet deep 
hole and ream deep hole. Eject 
to conveyor at 200 pcs. per hour. 


Call in your nearby Leland-Gifford 
sales engineer. 


D R I L L I N G M A C H I N E S Indianapolis 6, P.O. Box 1051 ¢ 


WORCESTER 1, MASSACHUSETT ‘. U.S.A. Rochester 12, P. O. Box 24, Charlotte Station 
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When hand operations are replaced by high speed mecha- 7 
nized methods, you benefit with lower costs, higher 
production, better quality control. In production drilling, 
Leland-Gifford is the best source for sound, economical 

and effective solutions. 


LELAND-GIFFORD | 
SPECIAL 


‘ 
Chicago 45 New York Office 
2515 W. Peterson Ave 75 S. Orange Ave. 
South Orange, N.J. 
Detroit 
10429 W. MeNichols Rd. 


. O. Box 853 Vernon 58, Cal. 
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Another Bath Tap job 
well done! 


cost per tapped hole 
for 
Minneapolis - Honeywell 


At Minneapolis-Honeywell, Aeronautical 
Division, the production of tapped holes 
in intricate and expensive parts is an 
important requirement. 


£ . 


Honeywell engineers approached this problem 
from the viewpoint of ‘cost per tapped hole”, 
the only sound evaluation of tap economy. 


Bath engineers and the Bath distributor co- 
operated and Bath was selected as a major 
supplier. They accomplished a SUBSTANTIAL 
SAVINGS that not only reduced the cost per 
tapped hole—but also established a_ higher 
degree of operating performance. 


Although you may not have these exacting 
requirements in tap procurement, or the volume 
production to make such a depth of inquiry 
feasible, Bath taps will prove most economical 
for you too, as demonstrated many times in 
high production plants. 


JOHN ATH & CO., Inc. 
28 Mann St., Worcester, Mass. 


CYLINDRICAL AND TH 
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crown 
hobbing 


with 
automatic cycle 


selection 
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Fairfield Manufacturing Company, LaFayette, 
Indiana, is crown-hobbing coarse pitch pin- 
ions on this special Barber-Colman No. 14-15 
Hobbing Machine. Crown-hobbing is a new 
method for generating crowned gear teeth. 
Whether shaving is required after crown- 
hobbing depends solely upon the finish re- 
quired. If the hobbed finish is satisfactory, 
shaving can be eliminated. If shaving is re- 
quired to produce the desired finish, crown- 
hobbing allows uniform stock removal by the 
shaving cutter, resulting in reduced produc- 
tion time and increased shaving cutter life. 


This machine, especially designed and built 
for crown-hobbing, may also be used for stand- 
ard gear hobbing. A choice of automatic cycles 
is available through settings on the control 
panel, including hobbing at constant depth 
and finish crown-hobbing, rough and finish 
hobbing without a crown, or single cut hob- 
bing with or without a crown, feeding either 
left or right with climb or conventional cutting. 


On the job shown here, Fairfield Manufactur- 
ing Company is crown-hobbing 3 D.P. pin- 
ions, 14T, 20° P.A., with 514” face and .008” 
change in tooth thickness. The automatic cycle 
includes rough hobbing at constant depth and 
finish crown-hobbing. In cycling, the machine 
completes the conventional roughing cut, work 
slide raises, hob returns to starting position, 
and work slide lowers to finished depth against 
the crowning cam. The gear is crown-hobbed 
at a constantly changing depth, as controlled 
by the crowning cam, work slide raises, hob 


returns to starting position, and cycle stops 
for reloading. Cycle pattern and type of feed 
are selected by levers on the control panel as 
shown. 


The machine may be designed to suit special 
job requirements, either as a single-purpose 
machine, or with the universal feature, as in 
this case, for both crown and standard gear 
hobbing. A cam and change gear mechanism 
for crown-hobbing is provided in the design 
of the machine for raising and lowering the 
work slide during the cycle to produce a 
change in tooth thickness. The work slide is 
held against the rotary cam by hydraulic pres- 
sure in addition to its own weight. Change 
gears are provided in the cam drive so that 
different amounts of change in tooth thickness 
can be produced with the same cam. Different 
cams can be designed when a different tooth 
crown configuration is required. 


Crown-hobbing also makes it possible to hold 
a change in tooth thickness within the desired 
limits, and the tooth bearing can be located at 
the most desirable point consistent with job 
conditions. 


We welcome your inquiries on crown-hobbing 
and suggest you send us drawings of your 
crowned-gears. Our engineers will analyze 
the job conditions and make recommendations 
for crown-hobbing. If analysis shows a practi- 
cal application for crown-hobbing, we shall 
be glad to cut samples in our laboratory for 
your approval. 


BARBER-COLMAN COMPANY 


782 ROCK STREET 


ROCKFORD, 


Hobs + Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 
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POSTIV-LOK 
END MILLS 


Putnom tokes the shank 
off the end mill... 


«++ puts it on o holder thot 
soon poys for itself 


Eliminate integral tapered shanks 

and cumbersome tool changing on 

heavy end mill jobs with the new, 

proven Postiv-Lok end mills. They'll 

cut your end mill costs up to 25%, 

give smooth, chatter-free cutting 

through torque-aided locking. Write 

for catalog on your letterhead. 
Postiv-lok odopters 
simplify change-over to 


smal! end mills, shell 
end mills and drills. 


2981 CHARLEVOIX AVE. © DETROIT 7,- MICH. 
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ONLY SWEDISH CRAFTSMEN 


Can Build These Precision Millers 
At Such Surprisingly Low Cost 


HORIZONTAL AND VERTICAL SAJO MILLERS 
Built to U.S. Standards, Sajo Millers with proven 
production records in modern industry are avail- 
able in both plain and universal models. In- 


stallation references in your vicinity on request. 


Standard Duty +2 (Model 54) 
ALL GEARED Millers— 

Plain, Universal and Vertical—table 52” 
x 11”, 7% HP with power feeds (longi- 
tudinal 33/2”) and power rapid traverse. 


Light Duty +2 (Model 53) 

ALL GEARED Millers— 

Plain and Universal—table 4138” x 9%” 
—3'2 HP with power feeds (longitudinal 
2412"). 


Light Duty +2 (Model 48) 

Utility Millers— 

Plain and Universal—table 4138” x 9%” 
—32 HP with power feeds (longitudinal 
2412"). 


U s t | n INDUSTRIAL CORPORATION 


76-V MAMARONECK AVENUE © WHITE PLAINS, NEW YORK 


HORIZONTAL AND VERTICAL SHAPERS © POWER HACKSAWS 
FAST SERVICE AND PARTS AVAILABLE FROM MAJOR CITIES, WRITE FOR CATALOGS 
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tocco’s VERTICAL 


Hi-Frequency 
Motor-Generator Sets 


First with Vertical MG Sets—TOCCO* 


In 1943 TOCCO designed and built the first vertical motor-genera- 

tor sets for furnishing hi-frequency power for induction heating 

applications. Now with fifteen years of continuous production ex- 
5 Soll — perience, we are far and away the world’s largest supplier of these 
; ; units. Over 1000 are now in service. 


Advantages of TOCCO Vertical MG Sets 


The large TOCCO vertical type motor generator set has numerous 

advantages over conventional horizontal type sets. Vertical con- 

e struction permits the use of very large bearings and also minimizes 

the hazard of major damage to the set in the unlikely event of a 

, bearing failure. Longer bearing life is achieved due to lower pres- 

sure and uniform loading of the bearings. Maintenance is greatly 

simplified because the rotor can be 

i MM removed vertically with a simple hoist. 

: Anti-vibration mountings between the 

base and the MG rotor-stator assem- 

bly practically eliminate vibration. 

TT iii No special foundations are needed. 

iil 


~~ necessary floor space to less than one- 


half the area required by horizontal 
motor-generator sets. 


Only Time-Tested 
Us Vertical MG Sets—TOCCO 


There are over a thousand TOCCO 
vertical MG sets in actual service 
TODAY—more than all competitive : 
horizontal makes combined. Write TOCCO vertical MG 
Typical roter for us for descriptive bulletin giving full oats ae ae 
TOCCO bi-fre- details on the advantages and con- 
quency motor-gen- struction details of TOCCO vertical 10,000 c.p.s. 

MG sets. 


THE OHIO CRANKSHAFT COMPANY 
! THE OHIO CRANKSHAFT CO. | 
Dept. G-2, Cleveland 5, Ohio 


Please send copy of ‘‘'TOCCO Hi- 
Frequency Motor-Generator Sets.” 


Name 


) Position 


Company 


Address 


*Trede Mark Reg. 
U. S. Pat. Off. City. Zone State 
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Officers 


Harold E. Collins 
President 
Houston, Texas 
George A. Goodwin 
Vice President 
Dayton, Ohio 
Wayne Ewing 
Vice President 
Los Angeles, Calif. 
H. Dale Long 
Vice President 


William Moreland 
Vice President 


John X. Ryneska 


Treasurer 


David A. Schrom 
Secretary 


Harry E. Conrad 
Executive Secretary 
Detroit, Mich. 
Allan Ray Putnam 
Asst. Executive Secretary 
Detroit, Mich. 


Chicago, 


Ashland, Ohio 


Lynn, Mass. 


York, Pa. 


Board of Directors 
Chairman 
Houston, Texas 


Oakland, Calif. 


Poughkeepsie, N. Y. 
J. X. Ryneska 


L. C. Seager 
Salt Lake City, Utah 
Cc. M. Smillie 


Lynn, Mass. 


Engineering Progress 


The week of February 16 has been set aside to pay 
tribute to engineers. Our highest praise goes to the 
National Society of Professional Engineers for its part in 
organizing this National Engineers’ Week and to the 
founding societies for their foresight and diligence. These 
societies have been responsible for continuous improve- 
ment in our standard of living. 


We of the American Society of Tool Engineers would 
like to pay our finest and most sincere tribute to those 
who have devoted their lives to a profession that has 
given us so much for which to be grateful. 


The members of the National Education Committee 
of the American Society of Tool Engineers are con- 
stantly seeking, throughout the society. those members 
who are eligible to become registered engineers. This 
practice is not only beneficial to the members themselves. 
but also has its effect on the society as a whole. It is 
only fitting that the prestige of the society is continu- 
ally elevated through our efforts to improve ourselves 
individually. 


The success of the National Engineers’ Week is assured. 
because of the many thousands of engineers, who by their 
own profession, have assured us of a higher standard of 
living on earth. It is our sincere wish that all American 
Society of Tool Engineers chapters will continue to 
contribute to the success of the National Engineers’ Week 


Detroit, Mich. A 
. A. Thomas 
Windsor, Ontario 


PRESIDENT 
American Society of Tool Engineers 


Editorial Committee 
Donald E. Zierk Chairman 
Dundee, 
Harold Sullivan Vice Chairman 
Minneapolis, Minn. 


| 
G. Ben Berlien 
F 
H. Buck 
Dallas, Texas 
Wayne Ewing 
Los Angeles, Calif. Fg 
Frank Ford 
Atlanta, Ge. Pi 
Dayton, Ohio ps? 
Edmund Hollingsworth 
H. Dale Long +i 
Chicago, Ill. 
P. R. Marsilius 
Bridgeport, Conn. 
H. C. MeMillen 
Bedford, Ind. 
Joseph L. Petz 
David Gustafson 
Oakland, Calif. 
Harold W. Hagle x 
Wesleyville, Pa. 
John C. Hatter 
Long Island, N. Y. 
Leo Tarasov 
Worcester, Mass. 


WHAT’S AHEAD... 
in steel service and supply 


New Steels—1958 will peak 1957 by the addition of 
scores of new sizes and types of steel. Stocked for ready 
shipment from strategically located Ryerson plants are 
such new products as: 


. cold-rolled coils, in color 
to 42”, gauges .006” to .035”. 


* Pre-painted Steel. . 
choices, widths from 


hot finished carbon steel in wall 
", O.D. sizes up to 12%" 


* New Tubing... 
thicknesses up to 1% 


* Alloy Rebars... reinforcing steel with high-yield 
point for space saving. 


¢ Alloy Plates... hot rolled 8620 in 16 sizes, and hot 
rolled annealed 4140 in 19 sizes, thicknesses up to 5”, 
widths up to 84”. 


These represent only a sample of the many additions 
in stock ... and coming during 1958. 
New Quality Safeguards— Already known for con- 
trols that protect you on every purchase, Ryerson is 
further revising and tightening its quality control pro- 


gram across the entire range of products. For example, 
new closer cutting tolerances are being established; 
specifications are being reviewed, and all phases of 
Ryerson service are being more exactly tailored to 
your needs. 


Stepped-Up Service—To meet growing demand, new 
Ryerson plants have just been opened at Indianapolis 
and Charlotte . . . modernization and expansion pro- 
grams are completed or under way at Los Angeles, 
Pittsburgh, St. Louis, Buffalo and Spokane. 

1958 promises steel users further improvements in 
Ryerson plants and facilities. Delivery records, such 
as shipping five out of every six orders within 24 hours, 
and 60-minute emergency order handling will continue 
to assure you of getting exactly what you need when 
you need it. 

As close as your telephone, you'll find a wider range 
of steel stocks ... controlled high quality . . . depend- 
able service that goes beyond the material itself. So, 
as you look ahead into 1958, it will pay you to include 
Ryerson in your plans. 


S RYERSON STEEL 


Member of the « Steet Family 


Principal Products: Carbon, alloy and stainless steel —bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, 
PHILADELPHIA e CHARLOTTE e CINCINNATI 


e SPOKANE e SEATTLE 
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INC. PLANTS AT: NEW YORK e 


BOSTON e WALLINGFORD, CONN. e 


e CLEVELAND e DETROIT e PITTSBURGH e BUFFALO 
e INDIANAPOLIS e CHICAGO e MILWAUKEE e ST. LOUIS e¢ 


LOS ANGELES e SAN FRANCISCO 
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for more 
engineering graduates 


By Chester Linsky* 


Associate Professor 
Dept. of Industrial Engineering 


State D. RING JUNE of last year, approximately 24,000 


students were graduated from engineering colleges. 
It has been estimated that there were 42,000 jobs 
waiting for them to fill. Simple arithmetic shows 
that 18.000 of these openings were not filled. 
This shortage of engineering graduates has had 
considerable impact on American industry. Com- 
panies engaged in defense work. for instance, could 
easily have absorbed all June engineering grad- 
uates. Manufacturers of consumer goods found the 
shortage equally frustrating. Untold numbers of po- 
tentially marketable products are still in the idea 
Industry can help to alleviate the stage because there just isn't enough engineering 
shortage of engineers by a pro talent research, product design and manufacturing 
of positive aid to engineering engineers to permit adequate product and manu- 
echools. The author, who is widely facturing development. . . 
known os In the face of an accelerating demand for engi- 
Sounder of neering graduates, engineering schools are forced 
mation Seminars, gives his person- 
al views as.to how and where ench their facilities and staff were devoted solely to direct 
aid should be administered. 


education. Basic engineering research programs are, 


to severely limit their enrollments. Engineering 


schools could accommodate more students if all of 


however, an important function of many engineering 


*Member-at-Large 
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schools and it is doubtful if any university would 
consent to a reduction in research. The other means 
of increasing the number of engineering graduates 
is to add teaching facilities and staff. 

This takes money. Federal aid——one possible solu- 
tion to the financing problem—has met with resist- 
ance from engineers and representative engineering 
and technical societies because of the possibility 
that such assistance would ultimately lead to fed- 
eral control of engineering education. Whether a 
federal aid program can be realistically and effi- 
ciently operated, should it ever materialize, is also 
something to be considered. State and local aid for 
engineering schools cannot be expected to increase. 
Available local funds for education are allocated 
among many schools and, because of the continuing 
demand for economies and tax relief, these funds 
are limited. 

Since increased government aid may not be the 
answer, other means must be found to finance expan- 
sion of engineering schools. Industry itself. by 
far the largest employer of engineering graduates. 
should be prepared to take concrete action to in- 
crease the number of graduate engineers. 

At first glance, industry aid to engineering schools 
appears to be an expensive undertaking. The pres- 
ent situation can, however, be improved at little 
additional cost if industry knows how and where to 
invest in educational programs to net the greatest 
returns. In studying the problem, industry and the 
schools must cooperate more closely than they have 
done in the past. 

Recognizing this need for close cooperation, the 
most direct approach to the problem is to determine: 


e@ What engineering schools need for the type of job 
industry wants them to do 


In June of 1957, there 
were only four’ engi- 
neering graduates for 
every seven job open- 
ings in industry. 


@ What industry is doing today to aid engineering edu- 
cation 
* How the two can be equated to get the job done 


with minimum additional expense. 


Each of these points will be separately considered. 


What Engineering Schools Need 


Since World War II, millions of dollars have been 
poured into engineering education facilities. In many 
cases, however, facilities are still far from adequate. 
Physical plants of some institutions are obsolete. 
Much laboratory equipment is old, in short supply. 
and beyond the state of economical—or possible 
repair. Classroom and laboratory space is limited 
and, at least in some schools, faculty members share 
crowded offices. 

Obviously, inadequate facilities make it difficult 
to accommodate even the present number of stu- 
dents. Facilities expansion is an urgent need if en- 
gineering schools are to graduate more students. 

A second requirement is larger teaching staffs. 
With the relatively high salaries offered to promis- 
ing engineers by industry, attracting and holding 
large staffs made up of high-caliber individuals is 
something of a problem. Many engineers feel that 
they simply cannot afford to enter the teaching pro- 
fession. This new blood, however, is important to 
the success of any institution, whether it is a school 
or a business. Young, well-qualified and experienced 
men are required in sufficient numbers to replace 
those who retire. to allow expansion and to provide 
technical knowledge and skills in those newer fields 
of engineering that are commanding so much more 


of the practicing engineer’s time. Better pay helps 
to attract such individuals. 
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Equally important are such morale-builders as 


newer and more adequate facilities, opportunities to 
keep abreast with current technology and concrete 
recognition of the important role played by the en- 
gineering educator in developing qualified graduates 
in adequate numbers. Morale is. of course. the re- 
sult of many factors, tangible and intangible. Un- 
less it is kept at high levels. a teaching staff may 
disintegrate. 


How Industry Aids Education 


Over the years, many corporations have given 
generously to engineering education. While indus- 
try aid varies from institution to institution, every 
school receives some form of assistance. Specifi 
statistics relative to the assistance being received 
are not available: however, it is possible to list some 
of the forms this assistance takes, as shown in the 
accompanying table. 

To show how these contributions have aided the 
development of sound engineering programs, make 
a mental note of two or three schools with stand- 
out reputations for their engineering programs. The 
premium that industry is willing to pay for their 
graduates is testimony to the quality of their engi- 
neering programs, These schools have high salary 


structures that enable them to draw upon the top 


men in engineering education. For many of these 


men, the prestige of associating with other outstand- 
ing teachers, use of excellent laboratory and teach- 
ing facilities. and the opportunity to undertake ade- 
quately supported research, outweigh salary consid- 
erations. Much of the success of these schools has 
been made possible by direct and indirect assistance 
from industry. 


Budgets: In making out annual budgets, funds 
must be distributed in terms of priorities to keep 
the school’s over-all program going. Frequently. 
budget decisions are hard on everyone. Some of 


the more typical questions are: 


@ Should money be spent on needed laboratory facili- 
ties or new research programs or should it be used 
for well-deserved salary increases? 

Should certain staff members be transferred from re- 
search to full-time teaching? 

Should funds be allocated for replacing worn-out lab 
oratory equipment, or should they be spent for toker 
salary increases? 

Should faculty allowances for business trips be in 
creased or should this money be spent for badly 


needed office equipment? 


Any type of direct assistance, even when it is for a 
specific purpose such as a new building, makes it 
possible to divert funds for salary increases, re- 
search programs or dozens of other worth-while 
activities. 


Industry-supported research programs and con- 
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tracts, like contributions for buildings and facilities, 
are extremely helpful in equipping laboratories and 
attracting outstanding personnel. This assistance 
frequently makes it possible for graduate programs 
to survive. 

Graduate programs are among the best sources of 
new personnel and they open up avenues for good 
working relations between the engineering school 
and the cooperating company. Further, they pro- 
vide the faculty with an opportunity to keep abreast 
of new techniques that can be applied in laboratories 
and classrooms. 

Scholarships, loans and similar indirect aid from 
industry are primarily of benefit to students. Prop- 
erly organized and conducted plant tours are espe- 
cially valuable. There is a great difference between 
purely experimental setups found in a school lab- 
oratory and an actual piece of equipment operating 
under plant conditions. An afternoon spent in a 
plant or industrial laboratory under the guidance of 


men who can provide specific answers to questions 


HOW INDUSTRY AIDS ENGINEERING SCHOOLS 
Direct Assistance Indirect Assistance 


BUILDINGS FACULTY 


EQUIPMENT Summer employment 

Technical help 

Technical literature 

Plant tours 

Part-time employment 

SALARIES Consulting opportunities 
Sabbatical employment 


Laboratory 
Research 
Special products 


Salary improvement 
Slush funds STUDENT 


FUNDS Scholarships 

Loans 

Summer employment 
Fellowships 

Cooperative employment 


Fund-raising campaigns 
General-purpose cash 
donations 
Endowments 
MISCELLANEOUS 


Films 

Catalogs 

Speakers 

Course development help 


PHYSICAL ASSISTANCE 


Use of plant facilities 
Fabrication of special 
equipment 


RESEARCH 


Grants and subsidies 
Contracts 


FACULTY ASSISTANCE 


Endowed chairs 

Loan of employees 

Special demonstrations 

Resident graduate and 
research work 
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Many schools are forced to teach with obsolete equipment, sometimes beyond 
the stage of possible or economic repair. Industry help is needed. 


gives a course a realistic flavor. Films, catalogs and 
speakers from industry also help to stimulate in- 
terest. 


Making Aid Really Count 


From the standpoint of correcting the shortage of 
engineers, industrial contributions do not always 
give an adequate return. The average business or- 


canization does not always appreciate where its dol- 


ENGINEERING 
SCHOOL 


— 


Engineering schools are forced to drastically 
their enrollments due to limited staffs. 


lars and other contributions are most urgently 
needed. To obtain an increased number of graduate 
engineers, present aid policies must be revised. In 
place of the present informal and haphazard con- 
tributions, management will need to develop a more 
formal and businesslike arrangement. Seven ground 
rules should be observed: 


e Companies that want engineering graduates must be 
willing to assume responsibility for aid to schools 

e Aid to engineering schools should be considered as 
an investment with funds budgeted accordingly 

e@ Funds should be applied where they will do the most 
good toward alleviating the shortage of engineers 

e@ Formal policies for handling company aid to engi- 
neering schools should be established 

e Distribution of financial assistance to engineering 
schools should be made primarily in proportion to 
the number of graduates the company hires 

e Engineering schools should be the sole judges of their 
own needs 

e@ Companies should in no way interfere with or attempt 
to influence a school’s internal pelicies unless specif 
ically requested to do so. 


These rules will be discussed in turn. 


Paying for Engineering Graduates: To a cer- 
tain extent, industry has been paying for the engi- 
neering graduates it hires for several years. Judg- 
ing from stepped-up campaigns to recruit engineer- 
ing graduates, industry will no doubt be spending 
even greater sums in the immediate future. Often, 
plant managers, chief engineers and other top ex- 
ecutives accompany recruiting teams. The engineer- 
ing manager of a large division in one of the coun- 
try’s larger corporations has stated that he now 
spends as much as 40 percent of his time in recruit- 
ing trips and in plant interviews. Considering this 
cost in money and time, it is apparent that indus- 
try has already adopted the principle of paying for 
the engineering graduates it hires. Unfortunately, 
this recruiting does not increase the number of avail- 
able graduates. The same amount of money, in- 
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vested in engineering education, would pay much 
larger dividends in terms of qualified engineers. 

An example of recruiting costs is furnished by 
one large midwestern university that has 2500 en- 
gineering students, with 700 enrolled in the depart- 
ment of mechanical engineering. This department. 
with a 40-man staff, graduated 225 students last 
June. Each student received four job offers, on the 
average. He was interviewed seven times and made 
four trips for in-plant interviews. The average cost 
to the individual company for transportation, food. 
lodging. entertainment and engineering staff time 
amounted to around $250. In terms of direct ex- 
penditures. a total of $56,250 could easily have been 
spent just to bring the students in for interviews. 
Only one out of four students so interviewed took a 
job with the company that paid their expenses. 

With improved recruiting and selection. this ex- 
pense item could be cut in half. If it were possible 
to apply the saving towards improving the depart- 
ment’s staff. five or six additional staff members 
could be hired. This would increase the number of 
graduates by as much as 15 percent. 


Engineers as an Investment: Once a company 
accepts financial responsibility for the training of 
its future engineers, some basis for determining how 
much the company should invest must be worked 
out. No general guide can be established. Each 
company must determine the amount per graduate 
it can invest and the total number of graduates it 
will require, based on anticipated growth and nor- 
mal personnel overturn. 

The urgency of a company’s engineering man- 
power shortage will naturally govern how far it is 
willing to. go towards underwriting the costs of 
providing more graduates. Where a definite urgency 
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exists, it is to the company’s advantage to establish 
a policy of investing where it will do the most good. 

In many cases, a company’s historical pattern of 
contributions to education may have to be changed. 
For example, investments in engineering school 
facilities and staff improvements can prove to be 
wiser than investments in scholarships, research fel- 
lowships and grants. While scholarships are a 
financial blessing to some students. the student who 
really wants an education can find many ways to 
pay for it. There is statistical evidence to show that 
recipients of scholarships do not necessarily go to 
work for the company that provided funds for their 
education. With these facts in mind, some com- 
panies that have traditionally awarded scholarships 
are now investing an equivalent amount of money in 
laboratory and teaching equipment. benefiting alli 
students. rather than a few. 

Scholarships and cash prizes available in the me- 
chanical engineering department of one university 
total over $7000 annually. With this amount of 
money an additional staff member could be hired. 
At the current ratio of one staff member to every 
six students, the department's graduate potential 


would be increased by six students. 


Formal Aid Policies: Distribution of grants and 
gifts can take months in the absence of company 
policies covering aid to education, Some of the 
factors that should be considered in developing such 
a policy include: 

@ The type of aid the organization will give 
e Limits on aid to any one school 
e@ Channels company will use to distribute aid 
@ Priorities and other basis for distribution of aid 


@ Ways of announcing availability of surplus property 


Primarily. aid should be directed towards helping 


Plant managers, engi- 
neering managers and 
other top executives ac- 
company recruiting 
teams for engineers. 
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to improve teaching facilities, staff salaries and the 
size of the staff. 

One tvpe of aid is in the form of direct payments 
to the eng nent that trained 
a new company employee. Contributions of several 
hundred dollars ruld help to defray 
the department s nses and provide a 
direct incentive { ervone to work harder to in- 
crease the number of graduates. Such a plan is al- 
ready in operation in one school with payments of 


as h as Silt) per stuce nt being made 


Industry can also take direct action to improve 
faculty salaries. Many universities have “chairs” 
sponsored by corporations or individual donors. 
The cost of this publicity is relatively low. Local 
trade and manufacturing associations sometimes 
subscribe to “slush funds.” apportioned to faculty 
members on a “most-deserved” basis. 

Another way to improve salaries is to provide 
opportunities for paid on-campus research work. 
Hiring teachers for part-time consulting work bene- 
fits both faculty members and industry. Summer 
employment pays similar dividends. It is also an 
excellent method of helping faculty members to keep 
abreast of current developments in their fields. 

There are many other possibilities for aid to 
schools that should not be overlooked. For example, 
most large organizations have office service groups. 
which could assist the schools by running offset 
printing and photographic work. Company tool- 
rooms and service shops could fabricate special parts 
for use in school laboratories. Loan of special ap- 
paratus. when schedules permit, will eliminate the 
need for a school t buy its own unit When ju- 


diciously applied. this kind of assistance need not be 
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costly, vet it can make a big difference to a school 


with limited resources. 


Many companies have surplus equipment that 


could be put to good use in engineering schools. 
Such equipment can be turned over to a school as 
an outright gift or on a long-term loan basis. The 
book value loss may be offset by savings in storage. 
insurance and tax costs. 

Companies that are considering the gift or loan 
of equipment to engineering schools should develop 


some means for announcing the availability of such 


Companies should not 
concentrate their aid on 
certain favored schools. 


equipment. Information as to the type of equip- 
ment, age, condition, location and availability is of 
great help to potential users. The book value and 
any costs required for rehabilitation and shipment 
can be applied against future financial allocations 
to the school. 

If an effective distribution of assistance is to be 
assured, some limit on the amount of aid given by a 
company to an individual school should be estab- 
lished. By distributing aid over a large number of 
schools, a company gains the advantages of closer 
working relationships with all of them and may find 
itself in a more favorable position when hiring 
engineering graduates. The more equitable the dis- 
tribution. the more favorable the prospects of put- 
ting the aid to work where it will net the greatest 
possible returns to everyone concerned. 

To make an aid program operate as smoothly as 
possible, it is necessary to establish channels for the 
distribution of aid. This helps to eliminate delays 
pending a decision relative to who is to approve a 
donation. It also answers such questions as how the 
schools should make their needs known and how the 
distribution of specific grants can be expedited. 
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Judging the Need for Aid: The colleges are 
the best judges of their own needs. They know 
where a party ular piece ot equipment can best be 
used, where a cash donation will do the most good 
and what priorities they must consider in solving 
their own operating problems. 

Perhaps the soundest and fairest way to determine 
which schools are deserving of aid from a particular 
company, and in what amounts, is to base the de- 
cision on the number of graduates of each schoo! 
hired by that company. This is a direct and equita- 
ble way of paving for engineering graduates. 

Under a program of partial underwriting, the 
schools must be given the prerogative of deciding 
what assistance is most needed. For instance, a 
company that plans to dispose of laboratory equip- 
nent may decide to give it to one of the universities 
from which it recruits students. Even though the 
equipment is in first-rate condition a university may 
have to turn it down because it has no valid use for 
it, can't find space for it or already has similar 
equipment. A valuable gift is difficult to turn down, 
especially when the potential recipient knows that 
the donor might be offended by the refusal. Th: 
possibility that such situations arise must be recog- 
nized by industry when making plans to help engi- 
neering schools improve their productivity. Where 
dealings are conducted on a frank and sympatheti: 
basis, both parties will benefit. 

Determining where help is needed and what type 
of help is needed is not difficult when lines of com- 
munication between industry and schools are kept 


open. Some possible means of communication are: 


@ Dire 


\s individual ‘ 


patites and hools ber ome petter 
acquainted with each other, other lines of communi- 


cation, often infor . can be worked out. 


School Policies: The fact that company funds 


are invested in a school does not confer the right to 


interlere with the s 


ols internal polie ies. Interest 


in a schools pr ‘ one thing: interference is 
another. No compat in operate for the benefit of 


a part ular certainly no s hool can 


operate for the There are, 
of course. i 

and prog 

operate n 

dustry. 


Up to this po onsibilities of industry to 


the engineerin ) h » bes n en phasized. It 


should be pointed hat schools have definite 
responsibilities = used wiselv. Both 
industry and the scl have a common objective 

f qualified graduates—and. 


n the final analysis, it is up to the schools to pro- 


i 
vide sound administration of funds and effective 


instruction. This is the kev to getting 


aid provided by industry. 


Higher faculty travel allowances for professional conferences 
and business trips would improve morale. 
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Automatic Trimming Die 


Trimming operations on cup-shaped sheet-metal 
parts are performed automatically on the die illus- 
trated, which is mounted on a 20-ton inclinable 
press, Parts are magazine-fed, and are carried 
down a chute by gravity, with the press in the 
inclined position. 

As the die is operated, the lead part comes to a 
stop against a feeder arm. On the upstroke of the 
press, the feeder arm is withdrawn by a rack-and- 
pinion movement, allowing the part to move into 
position for feeding. This movement operates as 
follows: the pinion is attached to a shaft actuated 
by a cam roller. The roller is attached to a bush- 
ing which slides up and down on the shaft with 
the upper die section. A cam groove in the shaft 
accommodates the roller; thus the up-and-down 
motion of the bushing is converted into rotational 
motion of the pinion. 

On the downstroke of the press, the feeding arm 
pushes the part into position for trimming. Two 
spring-loaded pins hold the part vertical at this 
time. As the ram continues to descend, a holder 
assembly is brought into contact with the lower 
section of the die. A cam assembly, mounted on 
the holder assembly by pins, continues to descend, 
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maintaining spring pressure on the holder assembly. 
The four cams in the cam assembly successively 
actuate slides in the holder assembly. Two slides 
hold the part and four slides move the punch. The 
in-and-out motion of the latter four slides moves 
the punch, thus trimming the part. 

When the ram goes up, the feeder arm is re- 
tracted and trimmings are blown off the die by 
air pressure. As the ram starts down, the new part 
pushes the trimmed part off the trimming position 
so it falls through a hole in the bottom section of 
the die. A blast of air helps to remove the part 
from the die. 

This type of die is especially suited for installa- 
tion in automatic press lines. Production rates of 
3600 parts per hour can be attained. 

G. W. Lateste 
Santa Clara Chapter 


The Tool Engineer 


+ | 
; Pinion 
rit + 
ch | 
A 
is, 
| @ Rack 
Slide 
a ii Parts 
= 


\ 
Cam groove 


Punch 


Roller 


Holder assembly 


Bushing 


~ 
\ 


/ 


A 


Spring “loaded pins 


Workpiece being trimmed 


Completed workpiece 


Torque Handle for 
Hand Tapping Machine 


Most hand tapping machines are equipped with a 
crank for rotating the tap. The machine illustrated 
has been equipped with an adapter to permit use of 
ratchet type hand torque wrench in place of the 
crank. The ratchet is convenient to operate and the 
controlled torque minimizes tap breakage. 


Henry Koslow 


Bronx, New York 
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Band Saw Fixture 

Slitting operations on tubular parts are performed 
quickly and accurately on the band saw fixture illus- 
trated. The slit is one-half the length of the work- 
piece. 

The fixture consists of a U-shaped frame, to 
which is welded a cylindrical arbor. The inside 
diameter of the workpiece is a sliding fit on the 
arbor. 


Adjustable-Angle V-Block Fixture 


Brazing two steel rods together at an angle is facili- 
tated by the fixture illustrated, which consists of 
two V-blocks designed to pivot on a common shaft. 
The required angle is set with a protractor and a 
nut is tightened down to hold the V-blocks in cor- 
rect angular relationship. Standard V-block clamps 
hold the rods in position, 

H. B. Wilder 

Montreal Chapter 


Two sliding stop blocks fit between the arbor 
and the two long frame members. These blocks 
are fitted with a handle. To cut a slit, the operator 
positions a workpiece on the arbor, pushing it 
against the stop blocks. Steady pressure on the 
handle feeds the workpiece into the saw. Since the 
workpiece is firmly held on the arbor, vibration is 
held to a minimum and accurate slitting is assured. 


Robert Hill 
Columbus, Ohio 


Workpiece 
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Split Washer for Hobbing 


Spur gears are usually held on a man- | 


drel for hobbing by a one-piece washer and 
nut. To remove the gears from the mandrel, 


the nut must be completely removed. By 


using a split washer as illustrated, loading 


and unloading are simplified. = 


The washer consists of two segments, 


held together by pins. These pins are a 


press fit in round holes in each segment. 


The pins pass through elongated holes. \ 


t 
allowing the segments to move with respect 7 
to each other. One elongated hole is pro- 

lit washer 
vided with a slot, allowing the washer to Mandrel oP 


be opened when the segments are in the Segments 
correct relative position. 


\ nut holds the washer and gears in po- 
sition for hobbing. The OD of the nut is 
greater than the ID of the washer but 
smaller than the ID of the gears. When the 
hobbing operation is completed, the nut is 
loosened one-half turn, the two segments 
are unlocked and the washer is opened up 
and removed. Gears can then be quickly 
taken off the mandrel. 

Stefan Gogol 
Ashtabula County 


Indicating Dial for Arbor Press 


To straighten shafts on hand arbor presses. a good 
deal of trial-and-error work is required. If a shaft 
is under-corrected after an initial straightening op- 
eration, there is a tendency to over-correct on the 
next operation. This difficulty can be minimized 
by mounting an indicator dial on the frame of the 
press. The pointer of the dial is attached to the 
end of the shaft which drives the press ram. 

As pressure is applied for the first straightening 
operation, the indicator reading is noted. If the 
shaft is under-corrected after the first trial, slightly 


greater pressure, as shown by the indicator, is Dial 


applied. In this way, over-correction can be avoided. 

For rough straightening operations, the shaft 
can be rotated under the press ram and the dial 
used to check straightness. Shop experience has 
shown that the indicating dial is a handy attach- 
ment. 


Workpiece 
Ernest Jones 


Bronx, New York 
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reduce cutter failures 


| Sem ADEQUATE LIFE from the broach cut- 
ters shown in Fig. 1 was a problem because the 
area around the threads in the hardened (60-62 R.) 
cutters pulled out as shown in the right-hand pair of 
cutters. When the threads “cratered” or a “plucking 
fracture” occurred, a pair of cutters worth $100 was 
thrown on the scrap heap. The failure might occur 
after one operation or at up to Ww percent of the 
normal life of the cutter. 

Because of the unpredictability of failures of cut- 
ters without inserts, several cutters in all sizes were 
kept on hand so that production would not be inter- 
rupted for a longer time than that required to re- 
plac e cutters. 

The problem was solved at the Aluminum & Brass 
Corp. by installing Heli-Coil wire thread inserts. 
The holes are drilled and tapped for a class 3 fit. 
The teeth are cut and the cutter is heat-treated. Then 
the inserts are turned into threads to a depth of two 
threads below the surface. The threads provided 
by the inserts are 34-16 x %,¢ inch. 


Fig. 1. Threads tapped in broaching cutters, right 
pair, caused the metal around the top to pull out as 
shown. Inserts, left pair, solved the problem. 


Fig. 2. Insert being installed in a clamping core 
which holds bearing caps in broach while cutters ma- 
chine diameter. Thread failure was reducing life to 
2 or 3 months. With inserts life is virtually unlimited. 
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Cutter life is now limited only by the thickness 
of the metal remaining after continued sharpening. 
When the cutters have been sharpened -to the point 
where the grind wheel hits the bottom of the inserts, 
the cutter is scrapped. 

Several reasons are advanced for the success of 
the inserts. Formed of stainless steel wire, they are 
flexible and distribute the screw load more evenly 
over all the threads in the parent material. By turn- 
ing the inserts two threads below the surface, it is 
impossible for the top two threads to bear any load 
at all. The top surface is possibly more brittle than 
lower layers in the cutter. The cap screws which 
secure the cutter to the ram of the machine itself put 
stress on material below the surface. This material 
is less brittle and less likely to break out than the 
surface material. 

Inserts are also used in the small clamping core 
holders which hold the bearing inserts in. place 
while machining the split line. An insert is being 
turned into the threads drilled and tapped to receive 
it in Fig. 2. The resulting threads, (14 or 544 inch) 
will receive the threads on the end of an arm which 
will hold it and the bearing cap in place while ma- 
chining. These clamping cores cost approximately 
$20 each and are made of steel with a cyanide sur- 
face treatment. Before inserts were used, the cores 
would last two or three months. Now they last 
indefinitely. 
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PRECISION 
MEASUREMENTS 


with optical tools 


By J. C. Moody* and J. M. 


Physical and Electrical Standards 
Sandia Corp. 
Albuquerque, N. M. 


\ REMENTS are ordinarily made by compar- 
ing an unknown to a known value. In the measure- 
ment of dimensions. this known value or measuring 
reference is generally some physical object that has 
been accurately calibrated, such as a gage block. 
When conventional dimensional references are 
used to establish the dimensional value of any 
geometric feature, the calibrated value of the ref- 
erence is already known. References of this sort 
have become so commonplace in dimensional 
measurement work that other types of references 
are sometimes overlooked. There is, however 
another basic concept of measurement in which 
no restrictions are placed on the term “know 
value.” This concept relies on simple geometry. 
Many measurements can be made with greater 
accuracy and more convenience by using the nom- 
inal value of the measuring reference as the prelimi- 
Precision measurements can be made nary value, and allowing the geometry present in the 
without gage blocks or complex measur- measuring operation to furnish the true value. Thus. 
ing equipment. The authors show how a measuring procedure can be set up and followed 
autocollimation and geometry can be which permits one to do two things: find the un- 
applied in the shop as well as in the known value of the feature that is to be measured 
laboratory. Typical setups are described. and, at the same time. obtain the unknown value of 


*Senior member Albuquerque chapter. 
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Fig. 1. (right) Calibrat- 
ing the universal mount- 
ing of an aerial field 
camera with an auto- 
collimator. 


Fig. 2. (below) View 
through eyepiece of 
autocollimator. Image 
of reticle (color) is re- 
flected from mirror. 
Angular deviation of 
mirror is read from 
appropriate scale. 


the measuring reference. In most cases, both the 
procedure and the method of interpreting the data 
will be based on closing the circle, the principle of 
reversal, or both. 

The accuracy obtained is usually equal to the 
precision of the instrument being used as the 
comparator. Where great accuracy is required, the 
comparator is usually a sensitive autocollimator, 
Fig. 1, or a precision indicator, preferably of the 
air-gage type. These instruments are characterized 
by absence of the lag or hysteresis usually present in 
most other types of indicating devices. 


Principle of Autocollimator 


Essentially, an autocollimator is an optical lens 
system from which light emerges as a parallel 
beam. The light passes through a reticle (cross- 
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hair). When the beam of light is intercepted by a 
reflector such as a steel or glass optical flat. it is 
reflected back into the instrument, producing an 
image of the reticle at the focal plane of the lens 
system. Through a microscope, Fig. 2, the eve sees 
a scale, the reticle itself (the fiducial) and the re- 
flected image of the reticle. Any change in the an- 
gular position of the mirror causes a change in the 
location of the shadow image. This change is ac- 
curately measured by means of the scale. 

To be viewed through the microscope without 
parallax or fuzziness, the focal plane of the collima- 
tor lens must coincide with the plane of the reticle. 
An adjusting ring on the autocollimator permits this 
critical adjustment, which is made by the manu- 
facturer. No further adjustment by the user is 
necessary. 

Deviation from true flatness of the reflector has 
the same effect as the introduction of another lens 
into the optical system. In other words, such devia- 
tion changes the focal distance of the system. A 
convex condition in the mirror will lengthen this 
focal distance: a concave condition will shorten it. 
The effect of parallax or fuzziness from this cause 
will vary with the power of the microscope. The 
greater the magnification, the less the focal depth. 
and hence the greater the fuzziness. Thus, with 
autocollimators equipped with higher power micro- 
scopes, it is especially important that the various re- 
flectors used all have the same uniform flatness of 
14, band or less per inch of mirror diameter. 

Although the values supplied by the autocollima- 
tor are in angular measure, precise linear dimen- 
sions are easily obtained through conversion proc- 
esses. This instrument is therefore quite versatile. 
Its versatility can be further increased by such 
accessories as the optical square, the twelve-sided 
optical polygon, and the Dowell prism. As the 
calibration of these accessories themselves offers 
several examples of the application of the principles 
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under discussion, an outline of how these instru- 
ments may be calibrated will serve to increase 


understanding of this type of measuring. 


Checking an Optical Square 


The optical square, which may be described as a 
pentagonal prism through which light is transmitted, 
provides a means of deflecting the parallel beam 
of light from the autocollimator at a 90-degree 
angle. The two internal reflecting faces of the 
prism are placed at 45 degrees to each other to 
accomplish this 90-degree deflection. When the 
optical square is used in conjunction with a suit- 
ably mounted reflector, the squareness of surfaces 
may be readily examined even when they are many 
feet apart. The optical properties of this prism 
make any critical orientation to the optical axis 
of the autocollimator unnecessary; the beam of 
light emerging from the exit face of the prism 
forms an angle of 90 degrees with the entrant beam 
regardless of the angle that the entrant beam makes 
with the entrance face of the prism. 

\ setup for determining the accuracy of this 90- 
degree deflection is shown in Figs. 3 and 4. The 
autocollimator is positioned so that its optical axis 
is reasonably normal to the external face of the 
prism that faces outward. 

In checking, the first step is to take the reading 
of the image from reflector No. 1. Next, the prism 
is rotated clockwise nominally 90 degrees so that the 
face that was parallel to reflector No. 1 in position 
1 is now normal to the autocollimator. Reflector 


No. 2 is gently tapped until the image being re- 


flected from it appears on the scale conveniently 
close to the reading obtained from reflector No. 1. 


Fig. 3. Optical square is tested by means of two mir- 
rors and an autocollimator. 


Reading No. 2 is now taken. For the third reading, 
the autocollimator is rotated approximately 180 
degrees and the optical square 90 degrees in the 
same direction as the original rotation. The 
autocollimator is adjusted in this new position so 
that the image coming from reflector No. 2 appears 
reasonably close to the two previous readings. 
Reading No. 3 is taken. A final 90-degree rotation 
of the prism in the same direction permits the 
fourth and final reading, which is the position of 
the image from reflector No. 1. 

The handling of signs in this operation and in 
others outlined in this article can be extremely 
complex. Considerable study is necessary to cope 
properly with this problem. The arrangement of 
equipment. the sequence of operations, and the 
reduction of data have been arbitrarily set up so 
that no trouble with signs will occur. 

\t this point in checking the optical square, 
the results consist of four readings, which, if 
treated in the following manner, will furnish the 
correction and final calibration value of the ac- 
cessory being tested. Reading No. 4 is subtracted 
from reading No. 3: this difference may be called 
A. Reading No. 1 is subtracted from reading No. 
2: this difference is called B. Now B is subtracted 
from 4, and the difference divided by 4. The quo- 
tient is the amount and direction of the deviation 
from the nominal 90-degree deflection of the optical 
square. With an autocollimator of high sensitivity 
this deviation can be determined to an accuracy of 
1, second of arc. 

In this test the autocollimator serves as a com- 
parator, which is its basic function. If the optical 
square had a zero error the differences between the 
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two sets of readings would be the same within the 
precision of the comparator, because the same 
angle is being measured and only the position of 
the autocollimator is changed. Therefore, the 
amount that these differences vary from equality is 
four times the error in the square, as the error in 
the square occurred four times in this measuring 
operation. The sum of these differences divided by 
two equals the amount the measuring reference de- 
viates from the nominal—180 degrees. Division by 
two is required in this case because the 180-degree 
angle was measured twice. The true value of the 
measuring reference, which became known by im- 
plication as the measuring operation progressed, is 
now established. The basic measuring concept dis- 
cussed—allowing the geometry present in the 
measuring operation to furnish the true value of the 
measuring reference—is thereby satisfied. 


Testing a Twelve-Sided Optical Polygon 


The twelve-sided optical polygon is used with the 
autocollimator to check circular division in 30- 


Optical square 


~ 
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Reflector No. 2 ¥ Reflector No. | 


Autocollimator 
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degree spacings. The exterior 30-degree angle be- 
tween the adjacent faces can be calibrated to an 
accuracy of one second of arc. When so calibrated, 
it provides an excellent reference for the measure- 
ment of rotational displacements. 

To perform this calibration, the polygon is 
mounted on a rotary table, Figs. 5 and 6. As the 
test is concerned with angular rather than linear 
displacements, centering the polygon is not a criti- 
cal requirement. The autocollimator is positioned 
so that its beam is split between the first two faces 
of the polygon to be tested. The right half of the 
split beam is directed nominally perpendicular to 
face No. 1 of the polygon, so that the image is re- 
flected from this first face. Reading No. 1 is now 
obtained. This reading becomes the reference for 
the entire test. A reflector is placed to the left of the 
autocollimator and gently tapped until the image 
reflected from face No. 2 of the polygon appears 
conveniently near reading No. 1. The purpose of 
this mirror is to reflect the beam of light that has 
been deflected by face No. 2 back to face No. 2. 
which in turn reflects it back into the optical 
system of the autocollimator. Reading No. 2 is now 
taken. 

This reading is subtracted from the first reading. 
divided by two and recorded. The rotary table is 
rotated counterclockwise until face No. 2 of the 
polygon reaches the position relative to the auto- 
collimator that was previously occupied by face 
No. 1. The table is then adjusted so that the image 
reflected from face No. 2 in this new position is 
reasonably close to the first reading. Reading No. 
3 is taken. The image being reflected from face No. 
3 will also appear. near where reading No. 2 previ- 


Fig. 4. (left) First position in the test of an 
optical square. Four readings are made. 


Fig. 5. (below) Setup for the calibration of 
a 12-sided polygon. 
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with One Autocollimator 


Calibration of Twelve-Sided Optical Polygon 


Deviation from Correction 
Reference Factor 
(sec. of arc) (sec. of arc) 


Angle Recorded 
(deg) Differences 
(sec. of arc) 


True Deviation 
from Nominal 
(sec. of arc) 


0-30 
30-60 


8.0 0 —0.7 
7.1 -0.7 


60-90 6.5 —0.7 
90-120 63 ag ~0.7 
120-150 6.9 ~0.7 
150-180 8.4 40.4 0.7 
180-210 8.7 +0.7 0.7 
210-240 8.4 0.7 


240 
270 
300 
330 


-270 
-300 
330 
-360 


6.8 
6.4 
6.9 
72 


0.7 
0.7 
0.7 
07 


Note 


Correction factor is —0.7 (—8.4/12) 


ously occurred. This is recorded as reading No. 4. 
Reading No. 4 is subtracted from reading No. 3 
and this difference is termed A. Reading No. 3 is 
subtracted from reading No. 1 (reference) and this 
difference is termed B. After subtracting B from A. 
the difference is divided by 2 and recorded. The 
differences are divided by two in this test hecause 
their actual values have been doubled by use of 
the stationary mirror. 

By repeating the operation, all twelve exterior 
angles of the polygon are measured. In each of the 
subsequent operations, the value of term B is like- 
wise obtained by subtracting the first reading in 
each operation from the reference reading. 

The exact error from the nominal 30-degree 
value of the measuring reference—the exterior angle 
between faces No. 1 and No. 2 of the polygon—is 
included in each of the twelve measurements. This 
error, therefore. may be found by dividing by 12 
the algebraic sum of the amounts that each angle 
deviates from the value as established by the measur- 
ing reference. Each of the twelve values is then 
corrected by algebraically subtracting this amount. 
as shown in the accompanying table. As the sum 
of the exterior angles must be 360 degrees, the alge- 
braic sum of the final values must equal zero. 

The method used in this procedure and in others 
outlined in this article is termed the differential 
method of measurement. Its chief merit is that it 
makes accurate settings during measuring proce- 
dures unnecessary. In other words, it takes advan- 
tage of the universally accepted principle that it is 
easier to read a value than it is to set an instrument 


to a given value. 


Testing a Dowell Prism 


Checking the parallelism and squareness to the 
axis of spindle rotation of the measuring faces of 
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Autocollimator 


Fig. 6. First position in the test of a 12-sided 
polygon. Accuracy is within one second of are. 
Calibrated polygon is used to measure rotational 
displacements with auto collimator. 


outside micrometer calipers is accomplished with a 
Dowell prism. This prism consists of two primary 
parts: a conventional roof prism and an upright 
reflecting surface normal to both surfaces of the 
roof. It possesses the optical property of deflecting 
a beam of parallel light rays that has been split 
about the apex of the roof into space in opposite 
directions, regardless of the angle that the incident 
beam from the autocollimator makes with the re- 
flecting surfaces of the prism. As with the optical 
square, the inherent optical properties of the prism 
make unnecessary any critical orientation of the in- 
cident beam from the autocollimator with the prism. 
Orientation is governed only by the range of th 
autocollimator. 

Because mutual perpendicularity of the three 
reflecting surfaces cannot be exactly achieved. the 
light ravs deflected by a Dowell prism will deviate 
slightly from a common axis. The magnitude of this 
deviation can be determined to an accuracy of 
second of are by the following method. 

Checking is based on the principles of reversal 
and differential measurements and is much the same 
as that outlined for the testing of the optical square 
To completely analyze the Dowell prism, however, 
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it is necessary to test in both the horizontal and 
vertical planes; hence, the measuring reference 
must supply both values. This is made possible by 
wringing precision parallels to two opposed faces 
of a Tru-square, allowing the parallels to project 
about two inches beyond the body of the Tru-square. 
For testing, the Dowell prism is placed between the 
extended parallels, Figs. 7 and 8. Proper height of 
the assembly may be obtained by any suitable plat- 
form such as parallels. The autocollimator is posi- 
tioned so that the beam of light strikes the upright 
reflecting surface at a convenient angle, say about 
5 degrees, and is evenly split about the prism roof. 
The autocollimator is turned so that its scale is in 
the vertical position. This turning is necessary be- 
cause the optical path of the rays from the autocolli- 
mator that are deflected by the Dowell prism to a 
mirror and back through the system is such that a 
horizontal displacement of a test mirror causes a 
vertical displacement of the image in the autocol- 
limator. Likewise, a vertical displacement of a test 
mirror causes a horizontal image displacement. 
The Tru-square is rotated in the horizontal plane 
and adjusted in the vertical plane until the images 
from either reflecting surface of the reference 
parallels appear in a convenient place in the auto- 
collimator scale. The setup is now complete for 
deiermining the magnitude of the error that exists 


Fig. 7. (above) Setup for testing a Dowell 
prism. Prism is placed between two parallels. 


Fig. 8 (right) First position in the test of a 
Dowell prism. Tru-square spaces parallels. 
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in the horizontal plane. The readings of the images 
from reflecting parallel No. 1 and parallel No. 2 
are now taken. The Tru-square is rotated a nominal 
180 degrees, and adjusted by rotation until the 
images again appear reasonably close to the location 
of the original images. Reading No. 3 is taken. This 
is the image from parallel No. 2 after the 180-degree 
reversal of the Tru-Square. Reading No. 4 is the 
image from parallel No. 1. Reading No. 4 is sub- 
tracted from reading No. 3; reading No. | is sub- 
tracted from reading No. 2. These differences are 
termed A and B, respectively. The value B is sub- 
tracted from A and divided by 2. The quotient is 
the amount and direction of the deviation from a 
common axis in the horizontal plane. This difference 
is divided by 2 in this case because the error was 
included in the measuring operation twice. Again, 
because of the principle of reversal, the true devia- 
tion from the nominal 180-degree value of the ref- 
erence is the sum of the two sets of readings divided 
by 2. 

To obtain the error in the vertical plane the 
autocollimator is rotated about its axis 90 degrees 
and the same procedure repeated. In the vertical 
test. the reversal of the measuring reference is ob- 
tained by the 180-degree inversion of th Tru-square 
assembly instead of the 180-degree horizontal rota- 
tion required in the horizontal test. 


Checking a Straightedge 


Flatness of the surface from which measurements 
are made is not a factor in the reversal method of 
testing the straightness of beams. The surface must 
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Precision parallel No. | 
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Precision parallel No. 2 
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Position |: Reference edge up 


Unity = O.OOOO! inch 


Readings +9 +13 +21 


+18 +14 +8 +3 


Position 2: Reference edge down 


Data Reduction 


Pos. | corr 
Pos. 2 corr. 
Alg. sum 


Straightness 


Fig. 9. In testing straightedge, readings are taken with reference edge up, then 
with reference edge down. Data is then reduced to determine actual straightness. 


he rigid and smooth enough, however, to permit 
reading from any area to be repeated as many times 
as required for the test. 

\ beam is deflected by its own weight when resting 
on two support points in the horizontal plane. If the 
beam is of uniform and symmetrical cross-section. 
this deflection will be duplicated when the beam is 
rotated 180 degrees on its longitudinal axis and sup- 
ported on the same points. It can be seen that if the 
beam is a round shaft rotated in a lathe, an indica- 
tor at any point on the shaft will indicate twice the 
out-of-straightness at that point, assuming that the 
shaft is running true at its support points. De- 
flection in this case is not a consideration and does 
not need to be known. An indicator traversed along 


the top of the shaft at rest would show a composite 


of deflection and straightness of the shaft, and the 
errors in the machine ways. as well as difference in 
height of the supports above the ways. These un- 
known effects on the readings are cancelled out in 
the method to be outlined. 

The test piece used in this method is a steel 
straightedge. It is supported at its end by suitable 
blocking on a surface plate with the edge to be 
tested at the top. The ends are adjusted in height to 


February 1958 


approximately the same readings on an air-test 
indicator, this instrument having comparatively 
light measuring pressure and being easily read to 
0.00001 inch. Beginning at the left end. Fig. 9. 
readings are taken at desired intervals along the 
length and recorded. They are given a plus or minus 
sign as referred to the left end reading as zero. 
Next the straightedge is inverted and readings taken 
at the same points as in the face-up position, care 
being taken to return the indicator base to the same 
positions as for the first set of readings. These are 
also plus or minus as referred to the left end, the 
downward direction now being plus. because the 
indicator is also inverted. The two lines of readings 
are now corrected by arithmetical progression to 
bring the right hand ends to zero, since the line 
joining the two ends will be the reference for 
straightness. 

Now as the deflection of the edge measured is the 
same in both positions. it is obvious that the read- 
ings on a true straightedge would be the same, 
although of opposite sign, for each point in both 
positions. Also, for each point the algebraic sum 
divided by two will be the error in straightness at 


that point, a plus sign of the quotient indicating a 
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high point. The division by two is necessary because 
the error was measured twice. 

Errors in the flatness of the surface plate do not 
affect the final results. For instance, if the surface 
plate were higher by 0.0001 inch at station e, the 
top reading would change to —36, but the bottom 
reading would change to +36, so that there would 
be no change in the calculated error in straight- 
ness, which is zero for this station. Therefore, the 
reversal alone determines the reference line and de- 
viations from it. 

Other accurate but tedious methods have shown 
that in the two positions, the difference in deflection 
of the materials requiring such tests is negligible. 
Furthermore, the supports may be at the points of 
least deflection or wherever convenient, as the re- 
sults of the test will always be the same. The de- 
termination of straightness by this method is ac- 
curate to 0.000025 inch, assuming the reference 
edge being tested has a surface roughness of 4 
micro-inches, AA, or less. 

In case the straightedge has two reference edges, 
the second edge is also measured while in the two 
positions, and the parallelism of the edges is deter- 
mined without further measurement. It is apparent 


Fig. 10. A 10-degree prism and an autocellimator are 
used in calibrating the 10-degree index stations of an 
aerial plotting camera. 


that the algebraic sum of the readings on opposite 
edges at any station, referred to the left as zero and 
before correction to the right, is the deviation from 
parallelism. 


Practical Application 


The preceding examples serve a two-fold pur- 
pose: they illustrate specific application of the 
principles under discussion, and they indicate to 
some degree the usefulness and scope of this method 
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of measurement in gage laboratory work. Use of 
these principles, however, is by no means restricted 
to gage laboratories. They afford the shop a fast 
and economical means of obtaining accurate 
measurements. Fabrication and inspection of pre- 
cision parts, produced in small lots, are perhaps 
their most valuable field of application, although as 
the method becomes better known, other fields of 
application will no doubt be explored. 

A typical application is calibrating the universal 
mounting of a field camera used in aerial plottings, 
Figs. 1 and 10. The elements to be determined are 
the parallelism of the leveling pads with the hori- 
zontal plane of rotation; the parallelism of the 
trunnion bearings with the horizontal plane of rota- 
tion; the position of the 10-degree index stations of 
the azimuth circle; and the position of the 10-degree 
index stations of the vertical circle. Desired accu- 
racy of the calibration is two seconds of arc. Devia- 
tion from the true plane of rotation by the features 
tested, the surfaces of the pads and the axis of the 
trunnion bearings, will obviously introduce an error 
in the results. This error does not exceed 0.5 second 
of arc in the setup illustrated. 

The parallelism of a plane contacting the surfaces 
of the leveling pads with the plane of rotation of 
the mount is determined by the principle of reversal. 
As shown in Fig. 10, the pads are in a triangular 
group in the base of the rotating member. Legs of 
the triangle are respectively parallel and perpen- 
dicular to the axis of the trunnion bearings and are 
about 61% inches in length. 

Finding the comparative height of the pads of the 
parallel leg above the plane of rotation presents no 
problem. They are brought under a sensitive indi- 
cator by rotating the mount; the angular value may 
then be computed. Finding the height of the inner 
pad on the other leg presents some difficulty, con- 
sidering the accuracy desired. Two seconds of are, 
at a radius of 61% inches, allows a linear measuring 
error of only 0.00006 inch. 

Moving the indicator from pad to pad would 
introduce the errors in flatness of the surface of the 
surface plate and would require precise parallelism 
of this reference surface with a rotational plane of 
the mount, which is not easily achieved. None of 
the various methods presented here involves such a 
reference, because the surface plate is only a con- 
venient support for the work and the measuring 
instruments. The reversal method used in this in- 
stance is shown in Fig. 11. 

A reflector of sufficient height to be viewed across 
the central web of the mount is placed on a parallel 
bar bridging the pads with the mount in position 1. 
The autocollimator reading is recorded, and the 
mount rotated 180 degrees to position 2. The re- 
flector and parallel bar as a unit is reversed on the 
pads, care being taken that the pads contact the 
same areas of the parallel bar. A second reading is 
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taken, the autocollimator remaining undisturbed 
between readings. 

The two readings will be identical only if the 
tops of the pads are exactly parallel to the plane of 
rotation. As inspection of Fig. 11 will show, any 
difference in the two readings will be twice the 
angular deviation from parallelism. It can be seen 
that the actual angle is doubled by the reversal of 
the positions of the pads as seen by the auto- 
collimator. 

Because the measuring reference has been estab- 
lished as the mean of the two readings, the per- 
pendicularity of the reflector to the plane of its 
feet does not affect the results of this test. In the 
autocollimator used, a tilt of the reflector toward 
the instrument causes a higher reading on the scale, 
and vice versa. Therefore, a lower reading in posi- 
tion 2 indicates that the inner pad is higher than 
the outer pad in relation to the plane of rotation. 
The accuracy obtainable in this test depends to a 
great extent on the flatness of the parallel bridging 
the pads. Considering the flatness of the parallel 
used in this case, the desired accuracy of two sec- 
onds of arc was met. 

The trunnion bearings, like the two pads that are 
parallel to the horizontal axis, are tested with an 
indicator. A cylinder of the required diameter is 
placed successively in each bearing and the mount 
is rotated so that the indicator contacts the cylinder. 

Determining the positions of the nominal 10- 
degree index stations in both the azimuth and the 
vertical circles is based on the closing of the circle 
and is another form of the method used in calibrat- 
ing the twelve-sided polygon. The measuring refer- 
ence in this case is a prism with two reflecting faces 
forming a nominal 10-degree exterior angle, and 
the comparator is the autocollimator. Provision is 
made for adjusting and clamping the prism mount- 
ing bracket as the circle is traversed. 

With the camera mount indexed at zero azimuth, 
one face of the prism is oriented to the autocolli- 
mator and a reading taken. The mount is then 
indexed at 10 degrees azimuth, bringing the second 
face of the prism into the field of the instrument. 
and a second reading is taken and recorded with 
the first, as a pair. This completes the observation 
for the 0-10 degree index spacing. The first face of 
the prism is now again oriented to the autocolli- 
mator, and the 10-20 degree readings taken; this 
procedure is repeated for every spacing, ending with 
350-360 degrees. The differences of the readings in 
each pair are added algebraically, the average of 
these 36 differences being the deviation of the prism 
angle from 10 degrees. Since the true angular value 
of the measuring reference is now known, the spac- 
ing of each index station from the zero station is 
readily calculated. In this case the principle of 
kinematic positioning followed in the indexing per- 
mits the circle to be precisely closed, with an accu- 
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racy probably within one second of arc. 

To calibrate the vertical circle the foregoing pro- 
cedure is carried out with the 10-degree prism, but 
as the indexing is to 180 degrees only, the position 
of this last station is verified by the calibrated 
twelve-sided polygon which is attached to the end of 
the trunnion. Using two opposite faces of the 
polygon, the deviation of the last station from 180 
degrees is found, and applied as a correction to the 
sum of the differences of all 18 stations. Division 
of this corrected sum by 18 gives the deviation of 
the prism angle, and the positions of the stations 
are calculated as before. Because the method of 
holding the prism in its bracket introduces a pos- 
sible change of one or two tenths of a second re- 
sulting from distortion in the two mountings, the 
prism angle is determined for each circle. This is 
important when striving for the greatest accuracy. 

Testing the vertical circle is a good example of 
the value of the calibrated polygon in uses outside 
the laboratory. In this case, however, the 10-degree 
prism is referred to a physical reference, the optical 
polygon. The calibrated value of the polygon may 
be in error as much as one second; therefore, the 
accuracy of the values found for the vertical is not 
as great as for the azimuth where the circle was 
precisely closed. 


Autocollimator 
/ Reflector 
/ 


Plane of 


rotation Position 1 


2-6. 


38.6—25. 


7 


Fig. 11. Setup for testing parallelism of pads. Auto- 
collimator reading at position 1 was 38.6 sec., at 
position 2 it was 25.2 sec. Deviation from parallelism 
is therefore 6.7 sec. 


These examples indicate the wide application and 
the convenience of a method using the principles of 
reversal and of closing the circle. Used with the 
differential method of measurement, the principles 
described eliminate the need for precise calibration 
and adjustment of measuring equipment and free 
the measuring process from the limitations of con- 
ventional “known value” standards. Autocollima- 
tion and geometry can therefore be a flexible and 
valuable tool both in the laboratory and in the shop. 
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Rolling Mill Supplants Forging 


or the time-honored forges for hot-working 

stock of exceedingly hard steels, a 32-inch cogging 
mill, developed by Latrobe Steel Co., is capable of 
producing the dense, well-worked internal structure re- 
quired to develop the full properties of these alloys. 
Formerly, it was thought that only the forging press could 
perform this work. Development, however, of special 
diamond-shape rolls provides the internal hot-working nec- 
essary. The rolling mill works the ingots to shape faster, 
quicker and more uniformly than was possible in the 
forge. The mill handles ingots as large as 18 inches 
square, producing stock from 3-inch square billets to 
12-inch wide slabs. 


DIAMOND-SHAPE ROLLS, top, are one of the key devel- 
opments for satisfactory rolling of superalloy and 
high-speed steels. Arrows indicate the direction oi 
pressure. Diamond groove rolling tends to dis- 
tribute the hot deformation uniformly to the center 
of the ingot, producing the kneading action required 
to compact and refine the internal structure of the 
steel. Conventional box or flat rolls are shown 
below the diamond-shape rolls. Arrows indicate the 
nonuniformity of rolling and the tendency to rupture 
the center because of unrestricted lateral flow. 


COGGING MILL uses diamond-shape rolls to hot-work hard steels. Control pulpit 
is at the rear. Extending outward at the lower left are manipulators which slide 


back and forth in conjunction with similar manipulators facing them, and aim 
ingots at the correct rolls. 


The Tool Engineer 


| 
. 
} 
94 


Abrasive Jet Provides Smooth Finish 


smooth finish is 


imparted to aircraft, missile 
and automotive components in the 
finishing machine designed by 
Lewis Welding and Engineering 
Corp. Work handling between 
rubber belts and spraying from an 
oscillating nozzle make the ma- 
chine cycle automatic. Control of 
mixture of air in the jet with 
the slurry determine the finish 
obtained. Ratio of water to abra- 
sive as well as abrasive-particle 
size also affect the finish which 
may be controlled as desired. Aft- 
er the abrasive treatment, the 
parts pass through a rinsing com- 


partment where the abrasive is 

INTERNAL MECHANISM of liquid-abrasive machine. Two inter- completely washed off. Finish 

. Finishes 
locking sets of rubber belts handle the parts to be finished. P As : F 
The first set grasps the workpiece between belts in such a are satisfactorily obtained on 
way as to expose most of the surface to the abrasive spray aluminum, copper, mild _ steel, 
from the oscillating guns. The second set of belts carries the eotee ett 
work through another spray area. stainless steel and titanium. 


Squirrel-Cage Workholder for Hardening 


for simultaneous hardening of both 
ends of steel rods, this induction hardener 
automatically heat treats and quenches one 
red each second. An extremely simple feeder, 
the operation requires little attention or main- 
tenance. Designed by Cincinnati Milling 
Machine Co., the induction heater utilizes 
1000 kiloeycles so that depth of case is shal- 
low, scale does not form and distortion is 
held to a minimum. 


PARTS ARE LOADED into magazine tray which 
automatically feeds them into notches in 
periphery of a rotating drum fixture. As 
parts are carried around the drum, each 
end is passed through an arc-shaped high- 
frequency heating coil. Parts drop by 
gravity into a quench tank below. A 
conveyor in the tank delivers the hardened 
parts at the right side of the machine. 
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DESIGNED FOR PRODUCTION 


Gantry Riveter Eliminates Movement of Work 


Dvie to assure quicker and more efficient 

riveting to the close tolerances required for 
DC-8 Jetliners, a gantry machine brings the riveting 
operation to the work rather than moving the work 
to a stationary riveting location. This method of 
riveting also eliminates the intricately tooled work- 
holder used under stationary riveting machines. De- 
flection of the riveting yoke is greatly reduced 
because both its top and bottom bear against the 
gantry frame. In addition, less floor space is 


required. Because the panel does not move 
through the machine, panel clearance to right and 
left of riveting head is not required. 

Riveting head is easily positioned by hand over 
the rivet location. An automatic cycle starts with 
the bottom cyclinder. This exerts a clamp force to 
squeeze the panel against the head of the rivet. 
Rising with the lower cylinder, a rivet gun upsets 
the rivet against an anvil and retracts. The shaving 
head then trims the rivet. The machine allows scat- 

ter patterns to be riveted with- 
out intricate programming. It 
also allows for quick engineering 

changes. 
This system of riveting was 
conceived by T. S. Crispin, 
Tooling Administrator of the 
Santa Monica division of Doug- 
las Aircraft Co. The machine is 
manufactured by Manco Mfg. Co. 


FUSELAGE PANELS being riv- 
eted. While panel is held 
on simple sensing fixture 
the gantry moves around it 
for its full length, riveting 
the panel and shaving the 
excess rivet material. 


CLOSE-UP OF GANTRY riveter 
in operation. Panel is sup- 
ported on 3-point unit that 
keeps curved panel 90 deg 
to riveting mechanism at 
point of operation. 
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Building-Block 


cut jig fabrication costs 


By Joseph Less 
and 


Leo Willick 


Taber Instrument Corp. 
North Tonawanda, N. Y. 


Building-block gages can be made quick- 
ly in the shop from standard compo- 
nents. They are especially suitab'e for 
measuring long dimensions. The equip- 
ment and a typical application are de- 
scribed by the authors. 


D. RING THE PAST FEW YEARS, both the size and 
speed of aircraft have increased. Fixtures for the 
assembly of these aircraft must be larger and. at 
the same time. more accurate. The cross-sectional 
form of a tail section. for instance. must meet di- 
mensional tolerances previously thought to be un- 
attainable in large aircraft assemblies. Construction 
of typical tail sections takes place on fixtures forty 
or more feet in length. These fixtures incorporate 
reference points that serve to locate tail parts and 
auxiliary structures. To maintain accuracy, the 
location of reference points is periodically checked 
with a jig as long as the fixture itself. 

Since the accuracy of the fixture is dependent on 
that of the checking jig. reference points on the jig 
must be precisely located. At Taber Instrument 


Corp.., jig construction has been facilitated by use of 
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“building-block” gages. capable of making meas- 
urements up to seven feet in length with gage-block 
accuracy. ‘Such gages are used to locate all refer- 
ence points on the jig. 


Jig Construction: A jig for checking tail sec- 
tion assembly fixtures. Fig. 1. is 40 feet long and 
weighs 6000 pounds. The body of the jig is a tube. 
Two channels are welded to the tube and _ their 
exposed surfaces are machined to provide smooth 
reference surfaces. “Targets’”—reference points for 
checking the assembly fixture—are located at in- 
tervals along the top and sides of the jig. 

The targets on the top of the jig are round steel 
disks fastened to the surface of the upper channel. 
Spacing intervals of the top targets correspond to 
“zones.” imaginary cross-sectional planes through 
the airframe. 

Side targets. which consist of metal blocks. must 
be located in a known relationship to the zones. 
Dowel pins inserted in lapped holes in the blocks 
serve as locating surfaces for future checking and 
inspection operations. The average distance be- 
tween the blocks is approximately 40 inches. Over- 
all accumulated error in the spacing of the blocks 
from one end of the 10-foot jig to the other cannot 


exceed 0.005 inch. 
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Fig. 2. “Building-block” gage. Gage blocks are in- 
serted to make up fixed gage of required length. 
Thumbscrew squeezes blocks together. 


Locating the Targets: The first step in locating 
the targets is to establish an accurate centerline 
along the top channel. Top targets are located 
along this center line. Location of the first target 
is determined with a building-block gage and a 
square. The position of the last target at the other 
end of the jig is established with a transit. After 
blueing the surface of the channel. a center line is 
scribed with long straightedges. Targets can now 
be spaced at regular intervals along the centerline 
and sides of the jig. 

The approximate location of each target is deter- 
mined with a scale. Targets are held in this loca- 
tion by a capscrew. The hole for the capscrew is 
drilled oversize, permitting the target to be moved 
for final positioning. When the final position of the 
target has been established by the building-block 
gage, the capscrew is tightened and holes are drilled 
so that the target can be permanently dowelled in 
position. Final location of the targets is held within 
less than 0.001 inch to limit cumulative error. 
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Fig. 1. Forty-foot-long 
jig for checking a com- 
panion aircraft fixture. 
Inspector is checking lo- 
cation of reference 
points or “targets” on 
side of jig. 


Gage Construction: The building-block gage. 
manufactured by The DoAll Co., consists of an end 
channel, an “extensional channel” and two end 
standards, fastened to the ends of the channels by 
dowel pins, Fig. 2. Gage blocks are inserted in the 
channels, which are then drawn together by means 
of a thumbscrew. The force exerted by the thumb- 
screw is sufficient to wring the blocks and end 
standard together. 

Long gage blocks and long channels are used in 
the checking gage for the aircraft jig, making it 
possible to quickly assemble gages of the required 
lengths. A piece of bar stock clamped to two target 
blocks serves as a convenient support for these long 
gages when locating or checking the position of 
targets along the side of the jig. 


Indicating Gage: Because of the extreme accu- 
racy required. location of the targets is rechecked 
several times during construction of the jig. For- 
merly, this was accomplished by “feel” with fixed 
gages. Accuracy was questionable, since the “feel” 
of a heavy fixed gage is hard to evaluate. Use of 
a building-block gage having an end standard 
equipped with a dial indicator has eliminated this 
problem. In operation, the indicator is “zeroed” 
to one end of the standard. 

As shown in Fig. 3, when a 3-inch indicating end 
standard is assembled into an inside height gage 
with two 4-inch blocks and a l-inch end standard, 
a zero reading on the dial will indicate a 12.0-inch 
dimension. Turning the indicator block around in 
the assembly will make an indicating outside height 
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1.000-inch caliper-bar end standard 
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1.000-inch foot-block end standard 


s000 


4.000 


1.000-inch caliper bar 


Fig. 3. Three setups using indicating end standard. 
Twelve-inch external indicating gage (top). nine-inch 
internal indicating gage (center) and _ eight-inch 
indicating snap gage (bottom). 


gage with a nominal length of 9.0 inches. Substi- 
tuting a caliper bar for l-inch end block converts 
the assembly into an indicating caliper. A zero 
reading. in this instance, indicates an 8.0-inch di- 
mension. The indicator can be front, side or end 
mounted to provide almost universal flexibility in 
constructing indicating gages. 

The gage for checking the location of the side- 
mounted target blocks has a caliper bar end stand- 
ard at one end and a front-mounted indicator assem- 
bly at the other, Fig. 4. Checking the location of the 
top targets is performed in the same manner. with 
gage blocks used to achieve the necessary height. 


as shown in Fig. 5. 


Building-block gages provide three important 
First, 
Second, they 
reduce gaging time. Third, it is possible to make 


advantages in the construction of large jigs. 
they provide gage-block accuracy. 


up a gage for almost any application from a few 
simple components. This eliminates the need for 
maintaining a large and costly inventory of gaging 


equipment designed for specific applications. 
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Fig. 4. Checking location of a side target with build- 


ing-block indicating gage. 


Fig. 5. Checking location of top target with building- 
block indicating gage. Since spindle of dial indicator 
is at higher level than target, gage block is placed 
between them to provide contact. 
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SEMIAUTOMATIC inert-gas are welding is used in fabrication of tanks built by the 
Heil Co. Tanks, of 0.156-inch thick 5154 aluminum alloy, range up to 32 feet in 
length. Operator puts full lap welds on all joints. Argon gas supply. water cooling 
unit and the wire drive of the General Electric Fillerarc unit are mounted on a 
metal cart that can be moved within a fifty-foot radius of the generator. Auto- 
matic current regulation and constant are length practically eliminate crawling in 


and out of the tank to adjust the generator. 
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MECHANIZED welding of cor- 
ners facilitates fabrication of 
bridge members at the Amer- 
ican Bridge Div., U. S. Steel 
Corp. Basically, the welder 
is a manual Lincolnweld unit, 
modified and mounted on a 
special carriage. Reel for the 
welding wire is attached di- 
rectly to the carriage. A large 
clamp holds the flux cone 
and an additional hopper 
serves as a reservoir for ex- 
tra flux. The carriage strad- 
dies the corner and has idler 
wheels on one side, drive 
rolls on the other. Open-cor- 
ner fillet welds are made at 
speeds exceeding 12 inches 
per minute and the unit 
makes welds as long as 40 
feet without stopping. 


SELF-PROPELLED Gantry type welding posi- 
tioner stands 30 feet high and is 38 feet wide 
at the base. The positioner travels to job 
location and welds seams, top rings, brace 
bars and bases in the fabrication of trans- 
former tanks. Operator travels with the weld- 
ing head and has visual control of welding at 
all times. Vertical and horizontal positioning 
of the head is operator controlled. Uninter- 
rupted welds up to 20 feet long can be made 
in any direction without movement of the 
Gantry. which is self-propelled on rails run- 
ning the length of the shop floor. Manipu- 
lator was made by Pandjiris Weldment Co. 
and is used in Wagner Electric Co.’s Trans- 
former Tank Fabrication Plant. 
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HEAVY-WALL SEAMLESS TUBING is extruded 
from stainless and chrome molly steel alloy 
billets at Metals Processing Div. of Curtiss 
Wright Corp. Extrusion process improves 
transverse properties and results in a high 
ratio of tensile properties to ductility. The 
12,000-ton press can produce extrusions up 
to 60 feet long. Maximum diameter of ex- 
trusions is 20 inches. 


CLOSE-UP VIEW of thread grinding operation on hexagon socket head cap- 
screw. Screw, designed for use in the supersonic nozzle assembly of a 
propulsion wind tunnel, is 41% inches in diameter, 1014, inches long. Manu- 
facturer is the Cleveland Cap Screw Co. 
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AUTOMATIC SCREW MACHINE at 
Chrysler’s Kokomo plant is largest 
in the automotive industry. This 
machine, at the start of the annulus 
gear production line, performs 
rough and semifinish operations on 
both the OD and ID of gear blank, i 
finish chamfers both ends of the 
ID, faces the end, and cuts the 
blank off from tube stock. Operator 


is gaging a gear blank before pass- 
ing it down chute to next oper- 
ation. Machine was built by Acme- 


Gridley, Cleveland, Ohio. 


GENERATOR ROTOR FORGING is ultrasonically tested at General 
Electric Co.’s Large Steam Turbine-Generator Dept. After a 
slight surface cut has been taken on the forging, it is slowly ro- 
tated while a device that transmits and receives ultrasoni« 
vibrations is passed over the surface. Vibrations sent out by the 
transmitter are reflected back to the receiver by flaws. Depth 
of discontinuities in the forging is indicated on dial of tester. 
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Fig. 1. Completing the automatic are weld on the nose of a bumper guard 
clamped in a rocking fixture. Flux from the welding head covers the are, 


Pairs of stampings are welded to form 
a shape too deep and complex for 
drawing in one piece. Batteries of 
welders produce seams around a nose 
contour and across flats. 


a TION OF BUMPER GUARDS in high volume 
was found to impose difficult forming problems 
which were solved by preducing the parts in halves 
and welding them together in automatic machines, 
Fig. 1. The problems become apparent when ex- 
amination is made of the shape of the guards shown 
in Fig. 2. 

Inasmuch as each guard is made from 0.090-inch 
steel sheet. and is deep from nose to heel with an 
undercut at the heel, drawing in one piece is not 
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feasible. Accordingly, a two-piece guard is required. 
Even then, a fairly deep draw must be made in 
each component. 

For the first welding operation, a pair of stamp- 
ings is placed in automatic welding machine fix- 
tures, so mating edges are held in close contact by 
Alnico magnets. Then, a short weld is made along 
the top of the pair. A vertical portion of the weld 
is skipped in this operation but the weld is continued 
around the curved nose, a fillet and a flat portion. 
Efforts are made to avoid pinholes because the 
entire exterior of the weldment is polished and 
plated later. 

Because of the irregular contour, two types of 
special welding machines are required to make the 
welds. After the initial welds in the first welder. 
the weldment is placed in the second type of machine 
that joins the two welds made in the first machine. 
Results of this procedure can be seen on the com- 
pleted weldment. top center in Fig. 2. 


The Tool Engineer 


3 
: 
. 
wt 


Fig. 2. Stampings for a rear bumper 
guard. Left to right, inside and outside 
after automatic are welding and after 
dressing off the weld with added press 
operations and plating. 


drawing problems 


An empty fixture is shown in Fig. 3. No. 2 copper 
alloy components are inserted in the fixture to back 
the welds. After the fixture is loaded by hand, the 
operator presses a button and air clamps advance to 
press the clamping elements inwardly from right 
to left. They help to force the mating edges of the 
two components together and to hold the edges 
flush. 

Above the fixture is an automatic Lincoln Elec- 
tric submerged-are head that feeds the low carbon. 
3/ 32-inch welding wire and flux while welding pro- 
ceeds. As soon as the fixture is locked, the head is 
moved down by an air plunger. strikes the are and 
makes, the short horizontal weld as the fixture is 
moved backward along with the weldment. As this 
part of the weld is completed. the head moves 
slightly to weld a short external fillet. 

At this point. the current is shut off. the fixture 
with the weldment moves backward and° the head 
is lowered, without welding. until the electrode 
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Fig. 3. Close-up of one trun- 
nioned fixture for the first au- 
tomatie are welding operation 
on bumper guards as it ap- 
pears before loading over 
backups of copper alloy and 
with clamping elements re- 
tracted. Below is the hopper 
that catches unfused flux. 


contacts the nose portion. Thereupon. the welding 
around the nose starts and continues until the weld 
is completed.. Fig. 1 shows the lower end of the 
head as it reaches the tip of the nose. the fixture 
having rocked on its trunnions to this position. 

Electrode wire tip and are are covered by the 
granular flux. Excess flux falls into a hopper and 
thence onto a shaker screen. Fused particles of flux 
are caught on the screen and are shaken off for 
collection and regrinding. Other granules pass 
through the screen and feed to an elevator that 
lifts them to a flexible hose opening. whence they 
feed back to the head hopper for re-use. 

In Fig. 4. the fixture is shown from the rear after 
it has finished its backward rocking and has opened. 
At this instant. an air operated ejector. moves to 
the position shown, latches to the weldment and 
pulls it out of the fixture and onto a conveyor for 
transfer to the next operation. 

When the fixture reaches the position shown in 
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Fig. 4, the welding head has been elevated auto- 
matically to clear the ejector and is in a position to 
start a new cycle. In Fig. 5, flux fused to the weld 
can be seen covering the short weld, now at the 
bottom, and the weld around the nose. This fused 
flux drops off or is removed manually, as the weld- 
ment is handled later. As soon as the weldment is 
ejected, the fixture automatically rocks back 180 
degrees, where it stops and is ready for reloading 
and to repeat its cycle. 

Once the machine cycle starts, it continues au- 
tomatically, unless stopped by the operator. The 
setup is automatic except for hand loading and 
starting of each cycle. 

To insure good welding from the instant the 
are is struck, each machine has a high-frequency 
starting transformer. The welding heads are ad- 
justed to hold a 1/16-inch are gap. At the start, 
about 350 amperes feed momentarily, but normal 
flow after starting is 300 amperes at 24 to 25 volts, 
automatic adjustment being made by a time-delay 
relay and a potentiometer. 

Motors for driving the fixtures through worm 
gears have adjustable speed control and are set to 
rotate initially at a speed slightly below that 
attained thereafter. This helps to improve penetra- 
tion at the start of both welds. Special brakes have 
been added to stop the fixture-drive motors quickly. 
Any tendency to coast can result in overloading the 
reversing motor. Cycle time is presently about 31 
seconds but a decrease to about 26 seconds is an- 
ticipated. Vertical motions of the head are per- 
formed by an air cylinder whose solenoid operated 


valves respond to limit switches. 


Fig. 4. (above) Bumper guard as it appears with the 
intermittent weld completed and still covered with 
fused flux. Fixture clamps have retracted and the air 
operated ejector above is about to pull the weldment 
out of the fixture. 


Fig. 5. (right) Automatic machine that completes 
bumper guard are welding on a three-station indexing 
fixture. One piece is unloaded and another is loaded 
while welding proceeds at the remaining station. 
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Weldments discharged from the first operation 
welders are carried by a conveyor to the second 
type of automatic welder where the welds already 
made are joined by a short straight-line weld across 
a flat surface that is shown horizontal in Fig. 5. 
Each of these machines has an indexing table carry- 
ing a three-station fixture. At each station, there 
is a copper alloy backup that comes below the joint 
to be welded. 

When indexing occurs, the workpiece enters the 
welding station (at left in Fig. 5) where the piece 
is automatically air clamped. Thereupon, the au- 
tomatic head is lowered and starts to weld as soon 
as the 1,-inch mild-steel electrode contacts the 
workpiece. Flux starts to feed and continues to 
submerge the arc during the weld, which is made 
as the head is traversed by an air plunger at a speed 
controlled by a hydrocheck. 

Welds made in the second machine are much 
shorter than those made in the first machine, the 
cycle time being about one-third that in the first 
machine. It is about 10 seconds. Heads in the 
indexing machines make welds at 24 to 25 volts 
and 280 amperes. No transformers for increased . 
voltage in starting, like those on the first battery 
of welders, are used on these machines. 

At the end of the weld. current is shut off, the 
wire is slightly retracted and the head is elevated 
and moved back horizontally to the starting posi- 
tion. During this interval, the weldment is un- 
clamped and is indexed to unloading position as the 
next workpiece indexes to welding position. Then 
the operator removes the completed weldment and 
hangs it on the conveyor for advance to the belt 
polishers and grinders in which the weld is dressed 
off and polished flush with the surface. 

The interior is inspected and, if there are any 
beads or run-through in welding. they are ground 
out because the weldment must fit into dies that do 
redrawing. embossing and piercing. As _ these 
operations involve portions of the weld. it must be 
strong and must not crack. This necessitates good 
welds and complete penetration. 
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subzero 
temperatures 


Tool Engineering 


facilitate production processes 


By Robert A. Wason* 


Associate Editor 


When workpiece materials or cool- 
ants are chilled to subzero temper- 
atures, cutting times are reduced 
and tool life is increased. Low- 
temperature treatments can stabil- 
ize and improve metallurgical 
properties. Applications in finish- 
ing, assembly and inspection are 
also discussed. 


As NEW CHILLING TECHNIQUES and cooling equip- 
ment are developed, subzero- temperature processing 
of metals, rubber and plastics is being increasingly 
used to solve specialized production problems. One 
well-known example is the removal of flash from 
plastic O-rings by tumbling them in a barrel with 


*Mr. Wason is now affiliated with Denham & Associ- 
ates, Detroit. 
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dry-ice pellets. The thin flash, made brittle by the 
low temperature, breaks off cleanly during tumbling. 
Thicker sections of the O-ring do not cool through 
during the brief exposure to reduced temperatures. 
so the rings themselves do not become brittle 
enough to crack while being tumbled. 

This type of application is simple; it solves a 
problem effectively and the savings over manual 
deflashing are considerable. Other uses of cold. 
Fig. 1, are of equal interest and of censiderably 
wider utility. Low temperatures facilitate some 
machining operations, for instance. They make it 
possible to make certain types of expansion fits 
without workpiece damage. “Cold treatment” also 


improves metallurgical properties. 
Machining Process 


Reduced-temperature techniques have many ap- 
plications in machining processes. Cutting tools can 
be given subzero cooling treatments to improve their 
properties, and workpiece materials can be cold 
treated for easier machining. In addition, ordinary 
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cutting fluids can be cooled to maintain cooling 
efficiency, and subzero coolants can be used to in- 
crease the efficiency of cutting operations. 

Chilling of aluminum castings prior to machining 
has brought substantial savings to the Power Prod- 
ucts Div., Canadian Westinghouse Co. Difficulty 
had been experienced with heat-treated aluminum 
castings “moving” during and after machining. To 
live with this situation, tool engineers specified 
that critical parts should be machined three times, 
with a 24-hour wait between operation. 

After chilling, parts are now set up only once. 
They are rough machined and then immediately 
finish machined. On a single order involving several 
hundred castings of 11 different types, savings of 
close to $40,000 were recorded because of reduced 
handling and setup costs. Because of this success, 
the same technique is being used on bronze castings. 

After a subzero quench, 4130 chrome-molybde- 
num steel parts are rough trimmed on a band saw. 
Band sawing time per part decreased 50 percent 
while the cutting life of the band increased 300 
percent. Similar results have been obtained when 
sawing 0.08-inch-thick titanium after instituting a 
subzero quench. 

Drilling and routing time has been substantially 
reduced after 1%4-inch-thick 75 ST 6 aluminum 
parts are given a subzero quench. Polishing of the 
parts is unnecessary because the finish is excellent. 
Treatment of the workpiece shows improved results 
on the cutting tools too. Tool life is considerably 
im reased, 

\ 72-inch broach has been hardened and sta- 
125 F. Life of the 


tool has increased 100 percent. As a result of the 


bilized by subzero chilling at 


transformation of austenite to martensite, flaking 


—Photo courtesy Douglas Aircraft Co., 


of the cutting edge has been almost eliminated. This 
same result can be anticipated for all cutting tools. 
Kearney & Trecker Corp. uses a deepfreeze unit 
with a holding temperature of —120 F for treatment 
of HSS tools. Batches of 50 Ib of drills and milling 
cutters are kept in the unit for one hour. In that 
time. the convection fluid, liquid dichloro-methane. 
equalizes the temperatures. After this treatment. the 
tools are a few points harder on the R, scale. some- 
times as much as 10 points. 

Stock HSS tools that have been hardened and 
finish ground may be chilled with definite improve- 
ment in cutting efficiency. The best results are ob- 
tained. however. when the cold treatment is used 
during the hardening and tempering cycle. The 
improvements possible can save a lot of setup time. 

Tools or dies that have been improperly heat 
treated or that are slightly undersize can frequently 
be salvaged through a subzero chill if such a step 
was not included in their manufacture. The slight 
amount of growth produced by the transformation 
of some austenite to martensite can bring the tool 
to required size. If the tool is then oversize. it can 
be ground easily without danger of cracking. Be- 
cause this transformation has other benefits. tools 
can be used with a higher hardness and have the 
same strength. or they can be used with the same 
hardness but be stronger. 

Low temperatures can be used to provide eco- 
nomical solutions to little problems, the kind that 
can be the most bothersome. The Locomotive and 
Car Equipment Dept.. General Electric Co.. uses 
small quantities of a variety of rubber bushings. 
Requirements are not sufficient to justify mold and 
setup costs. This problem was solved by buying one 
master bushing blank size. freezing the blanks and 


Fig. 1. Five-gang mill- 
ing cutter used with a 
subzero coolant to strad- 
dle mill a steel clevis. 
Standard HSS,  stag- 
gered-tooth side-milling 
cutters are used. 
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machining to required dimensions. This has been 
economical because blanks are purchased in rea- 
sonable quantities and liquid nitrogen is available 
as a by-product of the manufacture of oxygen. 

\ crock, partially filled with sawdust. is used to 
hold several bushings. Liquid nitrogen (-319 F) 
is poured into the crock carefully. to avoid direct 
contact with the parts. They crack if too rapidly 
cooled. The sawdust helps prevent too rapid evap- 
oration of the nitrogen. The crock is then covered 
for 5 to & minutes. Too long freezing can also cause 
cracking. 

\fter freezing. the blanks are removed from the 
crock, one at a time, and machined on a turret lathe. 
Fig. 2. 


machining can be done with one freezing. Holes 


If operations are performed quickly. all 


are drilled with standard metal-cutting drills, not 
altered in any way, and forming and cutting off are 
done with standard HSS tools. Chips are long and 
continuous like wood shavings. Sufficient part ac- 
curacy is easily obtained. 

\luminum honeycomb parts are held for machin- 
ing by freezing them onto refrigerated work fixture 
platens. Plain tap water is used as the adhering 
agent at one Northrup Aircraft, Inc., plant. Similar 
jobs at another Northrup plant are being done with 
a wax-like substance that freezes at a higher tem- 
perature, Since maintaining low temperatures is not 
inexpensive, any reduction of requirements can save 
money, 

In other companies, fragile honeycomb is frozen 
into a block of ice. In this way. individual cells are 
supported against crushing forces and the honey- 
comb is also held onto the refrigerated platen by 
the ice. All types of straight and contour machining 
can be done with workpieces secured in this way. 

Convair-Fort Worth has found that refrigerated 
platen machines, with an 8-minute freeze-defrost 
cycle, can equal the production milling rate of 10 
indexing platens using adhesives to secure work- 
pieces. The “ice platen” has a maze of passages 
through which cold and hot fluids are circulated 
evelically. This platen is also being investigated fer 
holding plates. castings and forgings for milling. 
drilling and profiling. Foam rubber can be ma- 
chined with such a setup, as can soft plastics. and 
woven and felted fabrics. 


Cold Cutting Fluids: Continuous operation and 
the heat absorbed by cutting fluids during heavy 
cuts have brought about special devices to remove 
heat from cutting oils. Heat removal is usually a 
problem on individual machines rather than at a 
central location. Heat exchangers are easy to install 
and simple to control but are more costly than 


water-cooling coils or tower sprays. Coolers can 
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subzero processing 


be moved from one machine to another as needed. 

Refrigeration is more essential with straight oils 
than with water emulsions because the specific heat 
of oil is 0.48 while that of the emulsion is almost 
1.0. Emulsions seldom run much above room tem- 
perature. If oil absorbs the same amount of heat 
as the water solution, its temperature will rise 
twice as high for equal volumes. Also. with oil. 
there can be no evaporative loss of heat as there 
is with water solutions. 

Tools showered with refrigerated cutting fluids 
cut with more precision and at faster speeds. They 
need fewer regrindings: they stay sharp up to 20 
percent longer; and result in corresponding re- 
ductions in down time. In one shop, cooled fluids 


used on an automatic lathe tripled production. Dur- 


Mechanism of Transformation 


Positions of steel atoms change during heat treat- 
ment and because of this steel parts can be 
hardened. In the annealed condition, stee] atoms 
form body-centered cubes—an atom at each corner 
of a cube and one in the center. When heated to 
about 1350 F, austenite is formed and steel atoms 
are arranged in face-centered cubes. Volume of 
the part is less because more atoms are needed 
for a basic cube. (These volume changes are not 
associated with thermal expansion and contrac- 
tion.) 

If austenite is properly cooled, it will trans- 
form to the harder phase, martensite. Martensite 
is a body-centered tetragonal structure—atoms are 
arranged as in the annealed condition but one 
dimension is elogated. Part volume increases be- 
cause of the redistribution of atoms. Final size 
is greater than when annealed because of tle 
elongated shape of the atom structure. 

After steels are tempered, varying changes can 
occur. Some of the retained austenite will trans- 
form to martensite, causing growth, and the mar- 
tensite will start to decompose to a product that 
has a more nearly cubic form, causing contraction. 
This conflicting size change will probably result 
in increased part size. 

As practiced by Greenfield Tap and Die Corp.. 
stabilization can be achieved by subzero chilling. 
This step transforms a maximum amount of au:- 
tenite so there is less to cause future growth. De- 
composition of martensite can be reduced to a 
minimum by proper tempering cycles. 
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ing the first hour of operation, rejects dropped from 
30 to 5 percent. 

Using a cutting fluid with a temperature of —-40 
F, tests were made of a milling operation on a 
normalized 4340-steel forging, Fig. 1. W ith stand- 
ard coolant techniques, 35 pieces were turned out 
per day and 60-65 pieces were made per grind. 
With the cold fluid, 80 pieces were made per day 
and 169 pieces per grind. 

Another cut on the same forging did not show 
as good results, primarily because of inability to 
get the coolant into the cut in sufficient volume. 
This leads to the conclusion that the cold tem- 
perature is mandatory for success. A further demon- 
stration of this conclusion was seen in still another 
test. The feed per tooth was reduced and the surface 
feed was increased. Temperature of the operation 
started to rise and results fell off rapidly. By apply- 
ing a subzero compressed-air stream on the cutting 
edge of a carbide milling cutter, another company 
increased tool life by more than 400 percent. Sur- 
face finish was also improved. 

Through use of a small jet of liquid carbon 
dioxide at high pressure, cooling action of the cut- 
ting fluid can be restricted to the tool. This tech- 
nique offers an opportunity for damatically extend- 
ing tool life, especially when working materials that 
are prone to chill-hardening. Since the newly formed 
chip is not touched by the coolant, it remains soft 
and plastic until it clears the tool. 

During a program to develop methods for routing 


steel, Douglas Aircraft had some success with 
various types of cutters and cutting fluids. How- 
ever, cutter life was so short the process was almost 
impractical. The next step was to force a subzero 
coolant stream onto the carbide cutter and the part. 
Where the best previous result had been 3 com- 
pleted parts per grind, this method gave 25 parts 
for 4130 and four of titanium. Results were just as 
good when the workpiece was changed to full-hard 
18-8 stainless. In another test, 4340 was heat treated 
to 260,000-280,000 psi. This hard material was cut 
at the same depth and feed as with normal coolants 
but the turning speed was successfully increased 
from 50 to 345 rpm. 

Routing of laminated phenolic sheet is consider- 
ably improved through use of a subzero coolant. 
Parts can be cut “just like butter,” Fig. 3. Cutting 
time is halved, and deburring and polishing are un- 
necessary. The router bit lasts considerably longer. 


Expansion Fits by Cooling 


Shrink fitting has long been practiced in industry. 
With this procedure, the enclosing part is heated 
until it expands sufficienly to accommodate the pene- 
trating part. Where tight fits are required, this pro- 
cedure requires high temperatures and perhaps the 
use of a press to complete the assembly operation. 
High temperatures can result in metallurgical 
changes, distortion, reduction of hardness, oxidation 
and general scaling. This makes finishing and 


—Photo courtesy General Electric Co 


Fig. 2. Frozen rubber 
bushing blank is drilled 
to size. Parting tool is 
ready to finish the cor- 
rect form on the bush- 
ing. Standard metal- 
cutting tools are used. 
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straightening operations necessary. Dimensional 
changes during heat-treatment also cause trouble. 

To prevent such overheating troubles, some com- 
panies heat to a lower degree and complete the 
assembly by mechanical force. This can lead to 
physical damage, unnecessary strains and scrap. 
The handling of hot parts can introduce problems 
to the production operation. Also, under certain 
conditions, heating of female parts can actually 
cause contraction. This generally happens with 
parts having large heavy rims and where heating 
is localized. Since the thin metal surrounding the 
hole has no place else to go, it moves inward in- 
stead of outward as expected. 

Through use of subzero cooling techniques, many 
of the problems formerly associated with shrink 
fitting have been avoided. Parts at low temperature 
are easier to handle than hot parts; there is less 
chance for metallurgical changes to occur; physical 
shape does not change and oxidation does not take 
place. 

Expansion fitting usually involves only the 
chilling of the inserted part. Where both techniques 
are combined, all the equipment should be grouped 
together. This equipment sometimes includes presses 
or rams, not for pressing pressures but to expedite 
the assembly operation. When heating is used with 
chilling, temperature levels are much lower and 
parts are not damaged. 

The use of reduced temperatures, so that the in- 
ternal part subsequently expands to fit the enclosing 
part, can prevent scoring that might occur in stand- 
ard press fits. This is especially important where 
parts are protected by plating. Expansion fits re- 
sult in considerable savings both because of less 
expensive production methods and reduced scrap. 

Although the method was dropped when aluminum 
bushings were replaced by cast iron, expansion fits 
of the bushings in track rollers were successfully 
accomplished by the Caterpillar Tractor Co. The 
freezer unit, Fig. 4, was located next to a conveyor 
line. As track rollers passed the freezer, a bushing 
was removed from the freezer and dropped into 
the roller. Each of eight compartments in the freezer 
holds 28 bushings. 

Bushings roll on a track from the loading door 
at the top of the compartment to the discharge door 
at the bottom. Final part temperature is —100 F 
after the two-hour trip through the compartment. 
Capacity of this setup is about 112 pieces per hour. 
Bushings, with a diameter of 354 inches and having 
a 21%-inch hole, shrink between 0.003 and 0.004 
inch at the reduced temperature. Some representa- 
tive shrinkage values for various metals are shown 
in the accompanying table. 

A set of ten bushings, 14 inches long and ranging 
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in diameter from 7 to 10 inches, is used in planer 
beds made by the Hypro Div., Giddings & Lewis 
Machine Tool Co. For a long time, these bushings 
were inserted with the aid of draw bolts. It took 
400 minutes to insert one set. By changing to re- 
duced-temperature techniques, the complete set can 
now be inserted in 70 minutes. A freezer is used 
that holds about 2000 pound of bushings and re- 


—Photo courtesy Douglas Aircraft Co., Inc. 


Fig. 3. Routed samples of laminated phenolic 
sheet. One-half inch sheet at left was cut nor- 
mally. Part at right was cut with subzero cool- 
ant and shows no burrs. 


—Photo courtesy Caterpillar Tractor Co. 


Fig. 4. Aluminum bushings are processed 
through the eight compartments of this freezer 
so they will shrink sufficiently to drop into the 
rollers carried on the conveyor. 


° 
q 
hl 
a 
‘4 
= 4 
se 
\ 
4 
, 
M1 


£ 
3 
a 


20 F. Under these con- 
ditions, the diameter of a 9-inch bushing is reduced 
by 0.009 inch. 

One good thing about the use of expansion fits is 


duces their temperature to 


that the time-consuming operation comes before 


assembly rather than after. Units that are to be 
shrunk have to spend considerable time at the re- 
duced temperature but warm up and expand quickly. 
For example, the lowa Mfg. Co. shrinks bearing 
cups by freezing for four hours. Diameters are re- 
duced between 0.002 and 0.003 inch. After insertion, 
the cups are tight in from 1% to 34 minute. This 
reduces the number of holding fixtures required. 
Another use for reduced temperatures is the re- 
verse of the expansion fit. On occasion, it is neces- 


sary to remove a bushing that has been inserted 


——KEY 
Austenite 
Martensite 


20 
Composition (percent) 


Fig. 5. Chart of the typical transformation of aus- 
tenite to martensite in an alloy steel as temperature is 
reduced after hardening. Hardening temperature is 
2200 F and normal heat treating would stop at 70 F. 


Metal Shrinkage for One-Inch Diam. Rod 


(from 70 F to temperature indicated) 


Temperature 
-70F -l25F 


Shrinkage (inch) 
0.0080 0.00130 
0.00120 0.00180 
0.00120 0.00180 
0.00140 0.00200 
0.00170 0.00230 
0.00170 0.00235 


Tool Steel (steels) 
Phosphor Bronze 
Aluminum Bronze 
Brass 

Aluminum 
Magnesium 


—Data Courtesy Webber Appliance Co., Inc. 


with an expansion, press or shrink fit. This can 
frequently be best accomplished by inserting a cup 
type container in the bushing and filling it with a 
low-temperature fluid. As in all operations involving 
reduced temperatures, adequate precautions should 
be taken to prevent injury to personnel. 

According to engineers at the Eclipse-Pioneer 
Div.. Bendix Aviation mechanical refrigera- 
150 F, are 


more economical than dry ice or liquid air, and are 


tion units, with temperatures down to 


easier to handle and control. Where requirements 
are not high, cooling may be done by packing parts 
directly in dry ice or immersing them in a liquid 
100 F. This liquid is held 
in a container packed in dry ice. Immersion in 
100 F. Liquid 
323 F. Careful 


thought should be given to container design to 


that does not freeze at 


liquid air gives temperatures to 
nitrogen is used for temperators to 


minimize evaporation. 

Liquid nitrogen is best suited for chilling small 
parts in small quantities. As soon as a part is 
dipped in a container of liquid nitrogen, a Zaseous 
laver covers its surface so that chilling does not 
take place too rapidly. As the temperature of the 
part drops, boiling occurs. When the part is at the 
same temperature as the bath, boiling stops. which 
provides a built-in temperature indicator. 


Thermal Treatment of Steels 


All steels retain a certain amount of austenite 
after routine heat treating procedures, Fig. 5. High- 
alloy steels retain the most because the austenite 
in them is slow to transform to martensite. Thus. 
the effects to be gained by subzero chilling depend 
on the type of steel. There must be austenite that 
can be changed to martensite if big effects are to be 
the 


amount of transformation possible through chilling. 


noted. Prior heat treatment also influences 

It is desirable to change austenite to martensite 
because the steel will be harder. stronger and more 
ductile. A typical thermal treatment for high-speed 
steel. as used by the Industrial Steel Treating Co. 
to 2150- 


air ( ooling to 


for example, includes preheating, heating 
2450 F. 


temperature and then chilling. Following 


quenching to 200 F, room 
the chill. 
HSS parts are tempered at 1000-1100 F. Time at 
for 


steels. It is only necessary that the required low 


the subzero temperature is not important most 
temperature be reached throughout the part. 

Since overchilling is not harmful. steels of dif- 
ferent cross sections and of different types can be 
chilled at the same time. It is necessary. however. 
that the load be kept chilled for a lone enough time 
to insure that the heaviest sections and the types 


requiring the lowest temperatures reach their neces- 
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sary temperatures throughout. 

Where parts have been thermally hardened 
throughout their cross sections or where they have 
sharp corners, to prevent cracking it is best to use 
several cycles of chilling and low-temperature heat- 
ing. According to tests performed by the Sub-Zero 
Products Mfg. Div., Deepfreeze Distributing Corp.. 
parts should not be held at room temperature be- 
tween the quench and the chill. One hour can be 
detrimental and 10 hours can reduce the efficiency 
of the subzero treatment by as much as 50 percent. 

Proper subzero treatment procedures specify a 
tempering step after chilling. This has the effect 
of setting the structure. hardness. strength and 


When 


changed to martensite and the part has been tem- 


ductility properties. austenite has been 
pered. cracks will not result from grinding. This 
is probably because austenite expands about 50 
percent more than martensite and if there isn't 
much austenite, stresses in the workpiece are not as 
high. Since austenite is denser than martensite. parts 
should not be finished to size until after transforma- 
tion. Part growth during transformation could de- 
stroy machining accuracy if parts were finished first. 

Studies into the desirable characteristics for stain- 
less steel and the availability of new refrigeration 


a typical new machine can lower 250 


equipment 
lb of stainless steel per hour from +80 to —120 F 

led to development of a new class of stainless steels. 
These semi-austenitic steels (17-7PH and AM-350 
are examples) require a —100 F chill as part of their 
thermal treatment cycle. As annealed, these alloys 
have an austenitic structure. The transformation 
point is below room temperature. Parts are annealed 
at 1700-1750 F, chilled to —100 F and tempered at 
750-900 F. With such a treatment, they achieve full 
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hardness. (These steels can also be hardened by 
double-aging or precipitation methods but results 
are better with subzero chilling.) The Columbus 
Div., North American Aviation, Inc., reduces hand 
forming time by transforming austenitic stainless 
steels. Fig. 6, through use of mechanical refrig- 
eration. 


Stabilization: Although transformation of aus- 
tenite to martensite is desirable because of the 
changes it produces in strength and hardness prop- 
erties, it is equally valuable because it stabilizes the 
steel. Several hours of subzero chilling can achieve 
a degree of stability that would otherwise only be 
possible by up to seven years of atmospheric aging. 

Practically all steels, Fig. 7, cast iron. and alumi- 
num castings and forgings can be stabilized if sub- 
jected to alternate warming and chilling cycles. 
Fig. & Each type of metal has a cycle that is best 
for it, and time and temperature limits should not 
be changed indiscriminately. 

Precision parts such as beds and ways for lathes. 
arbors, mandrels and gages can be quickly and 
effectively stabilized so they will retain their sizes 


ranges and_ through 


over normal temperature 


—Photos courtesy Cincinnati Sub-Zero Products 


Fig. 7. (above) Alloy steel bar is about to be 
stabilized at low temperature. Final finishing 
after this step will result in high accuracy. 


Fig. 6. (left) Mechanical refrigeration unit 
used for the stabilization of austenitic stainless- 
steel parts and production tools. Hand forming 
is reduced when parts are stabilized. 
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normal use. Final finishing of such precision parts 
is done after the structure has been stabilized. Parts 
are usually rough ground to within 0.002 inch of 
final size before stabilizing. For such precision 
parts, the gains through metal treatment at subzero 
temperatures—higher hardness, higher strength and 
good ductility—represent an added benefit. 

In addition to cold treating gage stock, gage- 
makers are subzero chilling the lapping flats used to 


finish gages. Plate accuracy is maintained for 


—Photo courtesy Douglas Aircraft Co., Inc 


Fig. 8. Desirable thermal shocks can be given to 
workpieces by cycling them through vats of boiling 
water and subzero mixtures. 


several days after stabilization, which contrasts 
sharply with the several hours’ life of a plate with- 
out such treatment. 


Delayed Hardening 


Because solution-treated aluminum alloys age 
harden at room temperature, almost immediately 
after quenching, they must be used right away. 
Since such immediate use would be difficult to 
schedule, especially in aircraft production, subzero 
chilling methods have been devised. Rivets and 
blanks for punching or forming can be stored in 
low-temperature freezers and used as needed. At 
temperatures of about —50 F, parts can be retained 
for several weeks. At —20 F, 24S rivets can be kept 
for only three days and must be used within 30 
minutes after removal from the freezer. 

Special problems require special methods but the 
techniques are all similar. For example, it was most 
practical to fabricate DC-8 Jetliner wing skins at 
the Aleoa Davenport, Iowa plant and heat treat them 
there. However, they are assembled at the Long 
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Beach, Calif. plant of Douglas Aircraft Co., Inc. Age 
hardening had to be arrested but wing skins are 50 
feet long and 10 feet wide. Through special pack- 
aging procedures and the use of flat cars refrigerated 
with carbon dioxide, wing skins arrive in good 
condition after their long trip. 

Forming operations can be done through the use 
of reduced temperatures that could not otherwise be 
done. Nonheat-treatable stainless steels, for example, 
can be worked to advantage at reduced tempera- 
tures. The lower the process temperature, the higher 
the ductility of the metal for the same strength so 
that complex shapes can be formed. Properties im- 
parted to stainless steel by working them at subzero 
temperatures are retained at temperatures up to 
800 F. The processing is not difficult because, if the 
workpiece is sufficiently chilled, regardless of the 
temper, it is not necessary to cool the tools or the 
atmosphere surrounding the part. 

Stretch-press forming of stainless-steel sheets 
can be done without work hardening if the sheet is 
sufficiently chilled before forming. The Convair 
Div., General Dynamics Corp., cools the sheets with 
a combination of alcohol and dry ice. The sheet is 
removed from the bath with a temperature of about 
~—00 F and transferred directly to the press. 

Frequently, aluminum alloys are formed in the 
SO state and then heat treated. This leads to warpage 
and distortion and necessitates a restrike or hand 
straightening operation. If the parts are stored at 
-10 F immediately after heat treating and are kept 
at this temperature until time for the restrike. age 
hardening is prevented. 

Aluminum parts in the SW condition were held 
under refrigeration by Douglas Aircraft Co., Inc., 
but they work-hardened prematurely during pres- 
sure forming. This resulted in high breakage. An 
investigation of the problem showed that part of 
the trouble was the time required for the parts to 
reach the holding temperature in the freezer. A 
quenching procedure was developed that would 
quickly take the part below 0 F. The first difficulty 
was to find a fluid that would remain liquid at the 
desired temperature. The solution used is a combi- 
nation of Stoddard solvent and _ trichlorethylene 
with dry ice as the coolant, Fig. 9. Production tests 
showed this to be a good answer to the problem and 
breakage during stretching dropped quickly to zero. 
Under normal conditions, breakage had been about 
50 percent. 

An entirely different type of hardening is pre- 
vented by reduced temperatures. Aircraft companies 
use a lot of plastic sealants and potting compounds 
that start to harden as soon as the catalyst and resin 
are mixed. Republic Aviation Corp.. refrigerates 
polysulfide (synthetic rubber) sealants at -20 F 
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after the hardening agent has been added. This 
inhibits hardening until the material is positioned 
around canopies and similar areas. 

Because the thiokol rubber potting materials used 
at Convair-Pomona have a short work life, they 
tended to set before getting to the molds. This ma- 
terial is adhesive and it stuck tenaciously to the 
barrel of the gun, presenting a cleaning problem. 
Now, the material is poured into 1-lb throw-away 
polyethylene cartridges and stored at —28 F for as 
long as three months. Cartridges are taken from 
storage and placed in the gun just before use so 
that gun cleaning is not a problem. Cartridges are 
color coded to indicate the time of filling. 

Rubber-based sealants are handled slightly dif- 
ferently by Douglas Aircraft. Materials are mixed 
and poured into polystyrene tubes. The tubes are 
quick-frozen at —100 F and are stored at.—40 F. 
They are transported to the points of use in a port- 
able refrigerated cabinet mounted on an electric 
truck. 


Miscellaneous Uses of Cold 


When pouring castings in permanent molds, the 
metal must be free of hydrogen gas for best results. 
Hydrogen is found in the metal because of the 
moisture content of the blast air fed into the cupola. 
Scrap losses are highest in the summer, because of 
higher relative humidity, and can run as high as 15 
percent. By conditioning the air to 40 F, summer 
scrap losses are held to 7 percent. 

General air conditioning has its place in produc- 
tion too. Wherever comfort, cleanliness, controlled 
humidity, precision and product quality are im- 
portant, air conditioning should be considered. 
More and more plants are being designed so they 
can be completely air conditioned. 

Temperatures as low as —150 F are now being 
used to dehydrate process gases. The gas is piped 
through copper coils immersed in a convection fluid 
in the chilling chamber of a mechanical refrigera- 
tion unit. At such low temperatures, all moisture 
condenses out of the gas. 

This same principle is used by Philco Corp. to 
determine the amount of residual moisture in motor- 
compressor assemblies. The unit is installed in an 
oven and after a sufficiently high temperature is 
reached, the air is exhausted by a vacuum pump. 
Discharge is through a moisture trap placed in a 
bath at -100 F. The amount of condensate is an 
indication of the moisture content in the unit under 
test. 

Glass, hermetic terminal assemblies are tested 
for leaks by subjecting them to five cycles of alter- 
nate immersion: five minutes in boiling water and 
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five minutes in a mixture of dry ice and acetone 

\-85 F). After this shock treatment, they are tested 

for leaks with nitrogen gas at 350 psi pressure. 
Varioius combinations of thermal treatments have 


been applied to spot-welded parts. Shear values of 
spot-welded assemblies are raised considerably by 
introducing a chilling step at —40 F. The best re- 
sults have been obtained by chilling the parts, spot 


—Photo courtesy Douglas Aircraft Co., Inc 


parts can be given a subzero 

in specially troughs. Blocks 
of dry ice chill the Stoddard solvent and trich- 
lorethylene mixture. 


welding, chilling the assembly and artificially aging. 
Shear values have increased by as much as one- 
third. 

There isn’t full agreement on the benefits to be 
derived from using reduced temperatures in produc- 
tion operations. Some uses are obviously beneficial; 
it couldn't be done any other way, but others are 
clouded in controversy. This article has taken the 
positive approach. If processes are not tried, it is 
definite that no benefits will be derived from them. 
Since some production engineers are obtaining good 
results with all the techniques described, there is no 
reason why they shouldn't be tried, and lots of 
reasons why they should. 
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ECONOMIC 
LOT SIZE 


By F. J. Langier 


Warsaw, Poland 


Large production lots lead to lower 
over-all production costs, since set- 
up costs per piece are minimized. 
At the same time, storage costs may 
offset reduced production 
Economic lot size may be defined 


costs. 


as the number of pieces per run 
that will result in lowest piece cost, 
taking into account both setup and 
storage charges. Economic lot size 
for any type of part can be deter- 
mined arithmetically, using the 
accompanying table. 


M ANY METHODS FOR DETERMINING economic lot 
sizes involve rather elaborate computations or the 
use of nomograms. It is possible, however, to de- 
termine economic lot size for any part or operation 
by using one formula: 


200iK, 

pk 
where n is economic lot size (number of pieces). i 
is the annual consumption of parts (number of 
pieces), A, is the setup cost per lot (dollars); p is 
the annual carrying charge (interest on investment, 
plus storage costs, expressed as a percentage of the 
value of the part): and & is the value of each piece 
(dollars). 

To minimize computation, this formula has been 
used to develop TaBLe 1. Given the annual con- 
sumption of parts, the annual carrying charge fac- 
tor, the setup cost per lot and the value of each piece. 
economic lot size can be determined directly from 
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Table 1—Economic Lot Size 


——Carrying Charge (percent) 
10 12.5 16.0 20.0 


Annual Consumption* (pieces) 


400 630 1000 1600 2500 4000 6300 


Ratio 


0.01 
0.016 
0.025 


0.04 
.063 


00 
“i 

o 
a 


oo 
a 


NY N— 


“ 
Vin 


= 
“i 


NOW 
Abn COS CO 


w 


ONS N—— COO 


= 


1600 


2000 
2500 


Economic Lot Sizet (pieces) 


10000 16000 
12500 20000 


*if annual consumption is from 10,000 to 630,000, multiply this value by 


100; if annual consumption is from 1 to 63, divide this valuc by 100 


If annual consumption is from 10,000 to 630,000, multiply this value by 10: if annual consumption is from 1 to 63. divide this valuc by 10 


the table. The period between runs, that is. the 
length of time the 


‘economic” lot will last before a 
new production run is necessary. is readily com- 
puted. Denoting this period as ¢. 


nil 


Examples: Perhaps the best way to illustrate the 
use of the chart is by working out sample problems. 
Four examples are given. each illustrating a differ- 
ent situation. In Exampie 1, for instance. setup 
cost is extremely low in comparison with the value of 
the part and annual consumption is also low. In 
EXAMPLE 4, setup cost is extremely high as com- 
pared to the value of the part. and annual consump- 
tion is high. The other examples range between 


these two extremes. 


EXAMPLE |: Setup cost is $16 and the value of 
each piece is $1,000; therefore. the ratio K,,/k 
is 0.016. Carrying charges are computed at 20 
percent; annual consumption is 100 pieces. To 
find the economic lot size, read down the col- 
umn for a 20 percent carrying charge to the 
value 0.016. Then read down the column in- 


dicating an annual consumption of 100 pieces. 


stopping at the line where the value 0.016 
appears. The economic lot size is 4 pieces. 
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annual consumption of parts, pieces 
setup cost per lot, dollars 

—— value of each piece, dollars 

= economic lot size, pieces 

= annual carrying charge, percent, i.e.. 
interest on investment plus storage 
charges, expressed as a percentage 


of part value 


value of each piece, dollars 
annual carrying charge per dollar o 
inventory, dollars 
lot size, pieces 
monthly consumption, pieces 
lot production time, mont!) 
setup cost per let, dollars 
constant travel time during lot pro 
duction, month 


ratio of machining time to lot size. 


months per piece 


‘ 
a 5 63 8 10 12.5 16 20 25 31.5 ee 
5 6.3 - 10 12.5 16 20 25 31.5 40 sa 
0.0315 04 6.3 8 10 «12.5 16 20 25 31.5 40 50 
0.05 063 . 10 125 16 20 25 31.5 40 50 63 eS 
10 12.5 16 20 25 31.5 40 50 63 80 = 
6 12.5 16 20 25 31.5 40 50 63 80 100 or: 
5 16 20 25 31.5 40 50 63 80 100 125 ioe 
20 25 31.5 40 50 63 80 100 125 160 a 
3 25 31.5 40 50 63 80 100 125 160 200 age 
31.5 40 50 63 80 100 125 160 200 250 
40 50 63 80 100 125 160 200 250 315 ect, 
50 63 80 100 125 160 200 250 315 400 es, 
63 80 100 «125 160 200 250 315 400 500 bars 
80 100 125-160 200 250 315 400 500 630 me 
100 125 160 200 250 315 400 500 630 800 ite ts 
125 160 200 250 315 400 500 630 800 1000 
. 160 200 250-315 400 500 630 800 1000 1250 ao 
J 200 250 315 400 500 630 800 1000 1250 1600  . 
31.5 40 50 63 250 315 400 500 630 800 1000 1250 1600 2000 peers 
50 63 80 100 315 400 500 630 800 1000 1250 1600 2000 2500 Pian 
80 100 125 160 400 500 630 800 1000 1250 1600 2000 2500 3150 oo 
125 160 200 250 500 630 800 1000 1250 1600 2000 2500 3150 4C00 e 2 
200 250 315 400 630 800 1000 1250 1600 2000 2500 3150 4000 5000 
315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 sae 
500 630 800 1000 1000 «1250S «1600 2000S 2500 3150 4000 5000 6300 8000 
800 1000 1250 1600 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 oe 
1250 1600 2000 2500 mm 862000 2500-3150 4000 5000 6300 8000 10000 12500 
. 2000 2500 3150 4000 2500 3150 4000 5000 6300 8000 Po cna 
3150 4000 5000 6300 4000 5000 6300 8000 10000 
. &k 
n 
‘ee "hy 
p 
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Table 2—Approximate Values of (1 + mp) 


Lot Machining Time 
Moath Hours 


Period Between Lot Orders (months) 
0.50 1.0 2.0 40 


One Shift Two Shifts 
25 50 

50 100 

100 200 

200 400 


Values of (1 + my) 
25 1.12 
1.25 
00 1.50 
00 2.00 


EXaMpLe 2: Setup cost is $10 and the value of 
each piece is $12.50; therefore. K,/k is 1.25. 
Carrying charges are 16 percent and the annual 
consumption is 25 pieces. The correct column 
for 25 pieces is found by dividing the values 
shown on the table by 100 (2500/100 = 25). 
Actual economic lot size is 20 pieces (200/10). 


EXAMPLE 3: Setup cost is $20 and the value of 
each piece is $1; therefore, K,/k is 20. Carry- 
ing charges are 16 percent and the annual con- 
sumption is 1000 pieces. Economic lot size. 
500 pieces, is read directly from the table. 


EXAMPLE 4: Setup cost is $50, value of each 
piece is $0.10; therefore, K,/k is 500. Carry- 
ing charges are 16 percent and the annual con- 
sumption is 40,000 pieces. The correct column 
for 40,000 pieces is found by multiplying the 
values shown on the table by 100 (400 x 100 = 
4),000). Actual economic lot size is 16,000 
pieces (1600 x 10). 


Varnum Formula: The formula on which 
TABLE | is based was first published by the author 
in Polish Organization Review, No. 2. 193). A simi- 


lar formula has been developed by E. C. Varnum.* 
In the Varnum formula: 


24mS 
L= ~ 
\ ke (1 + mp) 


Different symbols are emploved \ : 
ploy arnum: 


L is economic lot size; S is setup cost per lot, dol- 
lars; & is annual carrying charge per dollar of in- 
ventory; c is the value of each piece: m is monthly 
consumption in pieces; and v is the ratio of ma- 
chining time to lot size in months per piece. This 
formula is identical to the one used in developing 
TABLE | except for the factor (1 + mv), which takes 
into account the interest on capital during lot pro- 
duction time. In developing a nomogram for eco- 
nomic lot size, Varnum includes an average value 
for (1 + mv) in the factor k. Varnum does not 
state what average value for (1 + mv) was used: 
however. a formula for finding (1 + mv) can be 


derived as follows: 


Where P is lot production time per month and 7 
is constant travel time during lot production per 
month, 


Approximate values for (1 + mv) are shown in 
TABLE 2. It will be noted that this factor has negli- 
gible influence on economic lot size if the period 
between lot orders is as great as one month and the 
lot machining time is relatively short. 


*See “How to Pick the Economic Lot Size.” THE 
TOOL ENGINEER, November, 1956, pp. 85-88. 


Less Data Might Help 


Den TIVE operation of business in today’s auto- 
mated economy is dependent on less but more 
usable facts on daily function. Further, manage- 
ment’s mania for facts and statistics is miring it 
in a “labryinth of irrelevant detail.” according to 
Walter W. Finke, president of Datamatic division 
of Minneapolis-Honeywell Regulator Co., speaking 
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to the American Management Assn. conference. A- 
an alternative, better organized, more comprehen- 
sive, pertinent data would simplify decision making 
when coping with already complicated problems. 

Daily operations, he feels, can better be dealt with 
scientifically by taking advantage of modern elec- 
tronic computing “tools”. 
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Forming Stainless Steel 


—_ is one of the major shop operations at 
most plants where stainless steel parts and products 
are fabricated. Among the principal stainless steel 
forming operations are brake bending. drawing and 
stamping. spinning, stretch forming and tube form- 
ing. The stainless steels, like other metals, have 
specific characteristics that affect formability. If 
these characteristics are taken into account, no 
difficulty will be experienced in forming operations. 
The compositions of several types of stainless steel 
often used for forming are shown in TABLE 1. 


Brake Bending: Press brakes make straight- 
line bends with radii that are controlled by the 
tools employed. The length of bend depends on the 
width of the brake. Chromium-nickel stainless steels 
in the annealed condition can be bent to sharp 
radii if necessary. Parts with radii equal to metal 
thickness can be readily formed. 


Table 


1—Compositions of Several Types 
of Stainless Steels (percent) 


Element Type 302 Type 430 


Chromium 17-18 14-18 
Nickel 8-10 


Carbon 0.15 max 0.12 max 
Manganese 2 max 1 max 


Silicon 1 max 1 max 
Phosphorus 0.045 max 9.04 max 


Sulfur 0.03 max 0.03 max 


Data furnished by The Committee of Stainless Steel 
Producers, American Iron and Steel Institute. Other 
characteristics of stainless steel are covered in the 
booklet Stainless Steel in Product Design, available 
from the Committee, 150 East 42nd St., New York 17, 
N. Y. Application data is included. 
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Type 430 stainless steel can also be brake formed 
but somewhat larger radii are advisable. The rec- 
ommended inner radius ranges from one to two 
or three times metal thickness. depending on thick- 
ness of stock. angle of bend, finish requirements, 
and orientation of bend with respect to the original 
rolling direction of the metal. 

When bends are sharp, the material along the 
outside edge may have an open or roughened texture, 
especially if the axis of the bend parallels the rolling 
direction. This roughness can be eliminated by 
polishing, by using a larger radius, by preheating 
the metal or by arranging for proper orientation 
of the metal relative to the rolling direction. As a 
general rule, when stock thickness is 0.032 inch or 
less it is best to allow a radius of one metal thick- 
ness. For greater stock thicknesses, radii should 
he two or three times the metal thickness. 


Drawing and Stamping: Stainless steel draw- 
ing and stamping operations are much the same 
as similar operations on other metals. The behavior 
of Type 430 stainless steel, for instance. is some- 
what the same as that of mild steel, although Type 
130 is stronger and requires heavier die forces. 
The 18-8 stainless steels can be readily stretched 
and deformed. Like copper and brass, these ma- 
terials work harden during stretching. Annealing 
between operations is sometimes required when 
forming is severe. The similarity of these steels 
to copper and brass is useful when planning form- 
ing operations but shop equipment for working 
stainless must be considerably more powerful than 
that used for copper and brass. 

In stamping dimples, cups. cones. or flared holes. 
metal flows inward from all directions. A cup that 
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might be drawn easily from a small blank, Fig. 1, 
cannot be formed when it is in the middle of a 
large blank. The material in the blank restrains 
the metal from drawing inward, causing local 
stretching and tearing. When dimpling or flaring 
holes, burrs or nicks around the edges of a hole 
must be removed to minimize tearing. 

In stainless steel shrink forming operations, wrin- 
kling can occur at corners and flanges where 
the metal is shortened along one dimension. Stain- 
less steel, especially in the 18-8 grades, can be 
stretched, but shrinking is more difficult. Notches, 
cutouts and narrow flanges, Fig. 2, can be employed 
to overcome wrinkling. The tendency toward wrin- 
kling can also be overcome by use of multiple 
dies, hydraulic cushions and similar means. Elab- 


A ~ 


PRACTICAL 


IMPRACTICAL 


Fig. 1. Drawing small dimples, cups, 
cones or flared holes in large sheets may 
cause the metal to stretch and tear locally. 


Fig. 2. Formed channel is 
typical of shapes that may 
give troubles from wrin- 
kling. Designed-in winkles 
or notches, upper right, 
make it less difficult to 
form deep flanges. An- 
other solution is to design 
a part with a portion of 
the outer flange trimmed 
away, lower right. 
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orate equipment, however, may be costly, raising 
manufacturing costs accordingly. 

The depth of cup that can be formed in a single 
draw with Type 430 stainless steel is about one- 
fourth of cup diameter, Fig. 3. With Type 302. 
maximum depth is about three-fourths of cup di- 
ameter. Percentage reduction, R, can be expressed: 


D 


R= 100 D—d 


where D is blank diameter and d is cup diameter. 
Maximum reduction is approximately 30 percent 
for Type 430 and 50 percent for Type 302. 

Minimum radii of 4 to 16 times metal thickness 
at the base of a cup and at the base of a flange 
will help prevent difficulties. When the part is box- 
shaped, rather than round. ample corner radii in 
the plan view, say 10 percent of box width, facili- 
tate forming. 


Spinning: When sheet stainless parts are sym- 
metrical about an axis of rotation, they can be 
spun on a lathe. Spinning has gained a reputation 
for economy on short runs or one-of-a-kind jobs 
because the mandrel or form over which the metal 
is worked can be wood. Tooling is thus consider- 
ably cheaper than press tooling. Stainless parts are 
also spin-formed in substantial production lots and 
the process meets some kinds of design require- 
ments better than any alternative method. 

Generally, the closer a blank resembles a part. 
the easier the spinning job will be. Rolled-up and 


PART WITH 
WRINKLES DESIGNED 
INTO TOOLING 


PART WITH A 
PORTION OF OUTER FLANGE 
TRIMMED AWAY 
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Fig. 3. Typical drawn cup 
shapes. Severe draws re- 
quire progressive dies or 
other special tooling. 
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welded cones. cylinders or bands may be used for 
blanks, as well as flat disks. Commercial thin-wall 
stainless tubing, which is available in diameters 
up to 36 inches. may be cut into lengths for spin- 
ning blanks. 

The cost of spun parts will be lower if ample 
tolerances. in the order of +0.016 inch, can be 
accepted. Generous radii also help to keep costs 
in line. A good minimum radius is five times blank 
thickness. Parts with undercuts require mandrels 
that can be taken apart to remove the part after 
forming. 

Blank finishes are usually destroyed during spin- 
ning. The parts are usually refinished as a final 
operation on the spinning lathe. 


Tube Forming: Tube forming covers both 
bending tubular pieces and swaging or upsetting 
them to change their diameters or thickness in 
certain portions. Bending costs can be kept in line 
if bending radii are large enough so that the piece 
can be formed with simple tooling. The data in 
TABLE 2 will serve as a guide in determining if 
bending radii are adequate. 

Bending is also facilitated if each individual 
bend is made continuous and with a constant 
radius. All bending should be in one plane. Bent 
portions of the tubing should be separated by 
several diameters if possible. 
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Table 2—Suggested Minimum Bend Radii 
for Stainless Tubing 


OD of Tube Wall Thickness (inch) 
(inch) 0.031 0.037 0.050 0.062 0.078 


Bend Radii (inch)* 
1% 
1 134 1 “% 
2% 2% 2 2 
3 3 2% 
4% 4 4) 4 
9 9 9 


*These radii are for 90-deg machine bends without a mandrel inside 
the tube. Sharper bends can be made with a mandrel. Larger radii 
are recommended for 180-deg bends and still larger radii for con- 
tinuous coiling. 


D 
| 
| 
>} 
d 
i | 
J 
h h 
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0.109 
1% 
34 
1 
1% 
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Center Drill Selection 


ee of combination center drill sizes is 
often left to the discretion of machine operators. 
By George David Phell The accompanying chart, when posted by the ma- 
Rosine, Wis. chine, will help to eliminate haphazard selection of 
drills. One or more charts should also be available 
to draftsmen so that the center-drilling operation 
will be included on part drawings. 

Individual machine shops may wish to modify 
the chart to suit their specific requirements. The 
sizes listed, however, cover a wide range and will 
prove adequate for most shops. 


118-deg included angle 


\ 60-deg included angle 


Center Drill Selection Chart 


Center Drill Sizes (inches) Workpiece Diameter (inches) 


Body Diam (A) Drill Diam (B) Diam in Shaft (X) Pilot Diam (Y) Largest Diam (Z) 


z 


0.11 
% 0.15 
0.20 
0.25 

0.40 

0.44 — 

A 0.50 244 to 3% 
0.56 over 314 


Center Drill Selection 
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An eloquent and uninhibited champion of produc- 


tion efficiency—doing things the easy way, that is 


will monopolize the conversation at what promises 


to be the most un-technical session in the annals of 
the American Society of Tool Engineers. 

William Hazlett Upson, who likes to tell over- 
eaters how they can break their bad habit without 
using any will power, has been chosen by the na- 
tional program committee to address the 26th An- 
nual Meeting banquet in Philadelphia. The fete 
begins at 7:30 p.m., Wednesday, May 7, in the 
grand ballroom of the Sheraton Hotel. 

Writer, wit, successful goldbrick, erstwhile trac- 
tor trouble shooter and perennial favorite of lecture- 
hall audiences, Mr. Upson has chosen as his chief 
topic “Ergophobia,” or morbid fear of work. As a 
gesture to his tool engineer hosts, he will expand on 
his widely broached theme that useless toil is wasted 
energy. By virtue of his long-standing addiction to 


ergophobia, and of his lifelong search for the per- 


fect job ‘good salary. no work). he is eminently 
qualified to speak on this subject of the economics 
of laziness. 

The choice of Mr. Upson is quite out of line. 
incidentally, with the theme of the ASTE’s big 1958 
show, “Tooling for Competition.” Bill Upson laid 
down his last tool in 1924, he will have you know: 
and as for “Competition.” he lets his fictional alter 
ego, Alexander Botts of the Earthworm Tracto1 
Company, handle that unpleasant angle of the busi- 
ness, 

More than a hundred of Mr. Upson’s stories, most 
of them about that fabulous salesman A. Botts. have 
appeared over the past three decades in the Saturday 
Evening Post. Even Mr. Upson will concede that 
Botts could not have retained his terrific self-as- 
surance had not those design and tool engineers 
back in Earthworm, Illinois, kept turning out a 
product he could “push” with confidence. 

Both Botts and his creator have kept up with 
the times. In his most recent adventure. Botts stood 
on the threshold of automation, of sorts. The firm’s 
engineering brains furnished the brawn for a stupen- 
dous field demonstration of automated bulldozing: 
four of the big XX88 Earthworm tractors. assembled 
side by side into a heavy, jointed-steel frame and 
equipped with tree pushers, rooters, shredders. rock 
crushers and giant subsoil plows, proved they could 
level the Florida swamps as fast as real estate men 
could sell them. 

Born a New York City suburbanite. young Upson 
quickly decided his father’s life as a Wall Street 
lawyer was too strenuous for him, and decided to 
become a farmer where he could boss himself and 
be, in his words, “quiet, languid, and blissfully 
happy.” He spent four years pursuing his dream 
at Cornell University agricultural school. Then came 
three years of actual farming—three years of such 
hard work that Mr. Upson to this day shudders 
when he thinks about it. In 1917 he escaped by en- 
listing as an Army private. He served in the major 
World War I offensives, and was with the Army of 
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The war, he 
one of his “most fatiguing” experiences. 

In 1919 Mr. Upson joined the Service Depart- 
ment of the Caterpillar Tractor Company of Peoria. 


Occupation in Germany. was 


says. 


Illinois. His job was traveling around the country 
after the salesmen, trying to make the tractors do 
what the salesmen had said they would. He repaired 
and 
gathered material to finance a future of loafing. 


the machines and instructed the operators 


His tractor career was interrupted in 1924 by 
illness. During convalescence, he wrote some short 
stories which, to his amazement, were bought by 
magazine editors. Since then he has devoted him- 
self to writing and lecturing: to his wife, son. and 
daughter: and to his adopted home town, Middle- 
bury, Vermont. 

ASTE members and their wives who attend the 
banquet are assured, by Mr. Upson’s presence, of 


plenty of dessert—and an antacid, too. 


Ce 


MEMORIAL 


DWILLARD 


the 1956 lecture 


service 


LECTURE 


J. DAVIS 


ASTE Honor 
7 at Philadelphia 


Six national honor awards and the Eli Whitney 
Memorial lecture are on the special laurels agenda 
during the ASTE’s May 1-8 Convention in Phila- 
delphia. 

The citations for oustanding achievement in tool 
and manufacturing engineering will be given out at 
the honor awards dinner on May 5. They are: 

Education—for developing dynamic curricula 
and sound training methods, or inspiring students 
to enter on tool engineering careers. 

Research—for significant published research on 
materials, facilities. principles, and operations, and 
their application. 

Progress—for accomplishments in manufactur- 
ing processes, methods, or management. 

Gold Medal—for through 
published writings or papers dealing with tool engi- 
neering. 

Joseph A. Memorial—for 
through leadership, voluntary support. or other acts 
of benefit to the Society: 


outstanding service 


Siegel contributions 


perpetuated by past presi- 
dents in memory of the ASTE’s charter president. 
Engineering—honoring unusual skill by an ASTE 
member in the development of tool engineering 
principles, 
Both ASTE nonmembers 


members and 


are 
eligible for all except the Sie- 
gel Memorial and Engineer- 
ing awards. which are re- 

Selec- 
the 
awards 
of 
ASTE past presidents, 

\ Detroiter. Dwillard J: 


Davis. Ford Motor vice pres- 


stricted to members. 


tions are made by na- 


tional honor 


com- 


mittee, ( omposed nine 


ident of manufacturing. will 
deliver the Eli Whitney Me- 
morial lecture at a May 6 
Mr. Davis will 
speak on “Planning for Prof. 
it. He the 
man who best emulates 
Whitney. founder of modern 


luncheon. 


was chosen as 


tool engineering and pioneer 
of U.S. mass production. 
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host committee 


Twenty-five Philadelphians have been designated to {fill 
host chapter committee duties for ASTE’s 1958 Convention. 

In addition toe those pictured here, John F. Trainor and 
Harry J. Leuders will act as plant tour chairmen; Allen B. 
Taylor, Jr. will be reception chairman; William T. Robers 
and Howard W. Gross will host the Philadelphia Day 
luncheon; and Thomas J. Donovan will help with Atlantic 


City Day activities. 

Cooperating chapters are Pittsburgh, Baltimore, Northern 
New Jersey, Central Pennsylvania, Greater New York, Wil- 
liamsport, Lehigh Valley, Greater Lancaster, Keystone, 
Paterson, Monmouth, Schuylkill Valley, and Trenton-Dela- 
ware Valley. 


RICHARD D. GROSS 
Secretary 


WALTER L. DeMARIS 


Technical Sessions 
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WILLIAM MOORE 
Division “A” Coordinator 


MRS. ROBT. GRIFFITH 
Ladies Activities 


C. C. BROGAN, JR. 


Division “B” Coordinator 
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ROBERT E. WENDIG 


Division “A” Coordinator 


MRS. PAUL RAGUSE 


Ladies Activities 


ROBERT SCHWING 
Sessions Arrangements 


WILLIAM DIETRICH 
Records and Reports 


LEONARD HOROFF 
Tickets Chairman 


MRS. WM. GRIFFITH 
Ladies Activities 


CHARLES GREWAY 


Signs Chairman 


HARRY D. WOOD 


Publicity Chairman 


FRANK McCARTHY 
Transportation Chairman 


HARLAND O. FULLAM 
Division “B” Coordinator 


ALBERT C. STRAUB 


Emergency Chairman 


ED HOLLINGSWORTH 


Atlantic City Day 
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...practice courses 

start in Houston, 

New York, 
4 Chicago 
y Emphasis was on “ADVANCED” as the third in 
a the series of ASTE Advanced Tool Engineering 


Practice courses got underway at Houston January 


15 and as plans for a fourth series at Chicago, be- 
ginning February 4, neared completion. 


Lecturers were hand-picked and subjects were 


tailored to area industries for the fifteen-session 


programs by the chapter executive committees in 
Houston and Chicago, working in cooperation with 
the ASTE national education committee. 


Format for the courses-—two-hour sessions, split 


stemmed 
from the successful pilot series in advanced tool 


1957 in Jackson. 


between lecture and discussion period 


engineering practices held in 
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Mich.. and in Buffalo. But the content of the 


courses is still experimental, National Education 


Director Gilbert E. Seeley points out, and the aim in 


future series planning is quality rather than 
quantity. 

“Subject matter must be really new in each one 
of these projects, in order to fulfill the purpose 
of the program—bringing busy tool engineers up 
Mr. Seeley 
As indication of this emphasis on originality of 


content, Mr. Seeley noted that only two of the 


to date on advanced techniques.” said. 


Houston series lectures were repeats from last year’s 
And there are no duplications on the 
Chicago agenda. 


programs. 


Designed for Experienced Engineers 


Specially designed for process and production 
engineers and factory management personnel who 
have at least five years’ experience in tool engineer- 
ing, the advanced practice series are restricted in 
enrollment to assure maximum individual partici- 
pation. Fees are $50 for Society members and $75 
for nonmembers, and certificates of achievement . 
will be given those who satisfactorily complete the 
courses, 

Among early lecturers on the Houston program 
were James Sutherland, foundry equipment en- 
gineer with the Link-Belt Company. speaking on 
“Shell-Molded Castings in Manufacturing”: James 
W. Dopp of LaPointe Machine Tool. on “Appli- 
cation of Broaching in Production”: and Ralph 
Moschella, manager of sonic product research at 


Raytheon Corporation, discussing “Principles and 
Application of Ultrasonic Machining.” 
Coordinator for the Houston series is Chris A. 
Vogt. The weekly through 
April 23, are being held at the main office auditor- 
ium of the Hughes Tool Company in Houston. 
Chicago coordinator is Roy Perkins, associate 


meetings. extending 


professor of engineering at the University of Illi- 
nois Extension Division, Navy Pier, Chicago. The 
series there extends from February 4 


May 13. 


through 


Advanced Course at New York 


Still another educational series, sponsored by the 
Greater New York chapter, was planned for a 
February 7 start. 

Entitled 
Techniques.” 


“Advanced Production 
the course is procedurally similar to 


the Advanced Tool Engineering Practice Series and 


Tooling and 


shares that program’s goals. 

Coordinator is Louis Wertman, Greater New York ® 
education committee chairman. 

Subjects to be covered include ceramic tooling 
heat treating, broaching, crush wheel grinding. 
precision casting, injection molding, tape-controlled 
milling. machining stainless steels, and welding. 
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1958 ASTE Scholarships Total $12,000 
Technical Institutes Now Eligible 


College students in their third or fourth year engineering as metal processing. plant layout, tool 
of studies in mechanical, industrial or tool engi- design and development. inspection and quality 
neering. and senior students planning to do gradu- control, and manufacturing processes. 
ate work in those areas will once again compete for 
the ten ASTE International Education Awards. 


totaling $7000, to be presented during the 1958-59 


A March 1 deadline has been set for scholarship 
applications, which are procurable now from ASTE 
headquarters. 10700 Puritan Ave.. Detroit, and 


school year. In addition, the scholarship program. 


as from local ASTE chapters. Major criteria for selec- 
now in its seventh year, has been extended by re- 


cent ASTE Board action to include students in tion of winners will be a sincere interest in pursu- 
junior colleges and technical institutes having two- ing tool or manufacturing engineering as a career, 
ear terminal programs, a creditable record of scholastic achievement to 

In the latter category. twelve first-year students date, plus the recommendations of a screening com- 
will receive S400 each toward continuation of mittee. composed of faculty members and the local 


studies in their second year in such phases of tool ASTE chapter's education committee. 


National officers of the ASTE gathered at the 
Detroit headquarters of the Society on January 4 
for week-end talks aimed toward implementing and 
clarifying decisions made at the semiannual meet- 
ing in Milwaukee, October 31-November | last year. 
Central in their discussions were various phases 
of the upcoming Philadelphia Convention and par- 
ticularly the leadership conference, which is being 
¥ revived as an annual feature of the Convention. 
oTieers The officers scheduled their next meeting for 
March 28-30. at headquarters. At that time they will 
review the annual report and will visit the ASTE’s 
property near Ann Arbor. 


iil a ; All national officers were present at the Detroit 
meeting: Harold E. Collins. president: George A. 
Goodwin, Wayne Ewing. H. Dale Long. and Wil- 
liam Moreland, vice presidents: John \. Ryneska. 
hi lial [ treasurer: David A. Schrom. secretary: and Harry 
». Conrad. executive secretary, and Allan Ray 
Putnam, assistant executive secretary. Also present 
was H. C. McMillen. immediate past president. 
From the meeting Mr. Collins headed directly for 


Europe. on a five-week business trip in Ireland. 


England. Germany. and Switzerland. 
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4 
-) Ceramic Tool Seminar Chairman Myron D. Gabbert, 
‘ of the Chicago chapter, holds the floor at the techni- 
a cal session, flanked by the morning’s speakers. 


Ceramic tool talk continued during break at the Chi- 
cago seminar. Here R. L. Witsche (far right), chair- 
man of the afternoon program, chats with (left to 
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an tools, their physical properties and their 
practical applications, were brought home to the 
production leadership in the Chicago and Cleve- 
land areas at ASTE-sponsored seminars held 
December 12 and January 24, respectively, in those 
cities. 

Patterned after the original symposium at the 
Society's Annual Meeting in Houston last year, 
the one-day Ceramic Tool Seminar in its regional 
version consists of technical sessions capped by a 
two-hour, open-forum panel discussion. This “work- 
ing” session, in which two skilled moderators guide 
the give-and-take between the panel of experts and 
the audience, is designed to help participants find 
out how best to institute a sound ceramics program 
in their own production setups. 

The seminar series, the first sponsored by the 
ASTE on a single subject on a registration fee basis. 
is under the guidance of National Education Direc- 
tor Gilbert E. Seeley. The first regional presentation 
of the ceramics program was at St. Louis last sum- 


mer, and other bookings are envisioned to follow 


right) Myron D. Gabbert; Harry E. Egan, Chicago 
chapter chairman; Emil E. Sobilo, Calumet Area; 
and David S. Lambie, Calumet chapter chairman. 
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the ceramics seminars at Chicago and Cleveland. 
.Chairman of the morning session at Chicago 
was Myron D. Gabbert, of the local chapter. R. L. 
Witsche, assistant general supervisor of mechanical 
engineering in International Harvester’s Research 
Division, chairmanned the afternoon session. Scene 
of the meeting was the Morrison Hotel. 

Carl J. Leska, chairman of the Cleveland ASTE 
chapter, had charge of sessions of the seminar 
there, at the Carter Hotel. 

Speakers at Chicago were W. E. Engle. Vascoloy- 
Ramet Corporation; G. W. Barnes, the Norton 
Company: Professor H. D. Moore, industrial engi- 
neering department of Ohio State University: J. 
Roubik, Kearney & Trecker Corporation: Robert 
T. Hook, The Warner & Swasey Company: and 
W. S. Humphreys, American Lava Corporation. 

On the panel were E. J. Weller, General Electric; 
E. J. Krabacher, The Cincinnati Milling Machine 
Company: W. B. Kennedy, Watertown Arsenal; and 
E. Kibbitt, Stupakoff Division of The Carborundum 
Company. 


C. M. Franz points to ceramics exhibit, while fellow ASTE members John Stalter and C. W. Hottinger look on. 


Ly 


Deep in discussion during the Ceramic Tool Seminar 
at Chicago are (left to right) Robert A. Wason, edito- 
rial director of Denham & Co., Detroit; ASTE Educa- 
tion Director Gilbert E. Seeley; and Ben Brosheer, 
associate editor of the American Machinist magazine. 
Mr. Wason and Mr. Brosheer were moderators of 
open-forum session. 
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“Organization 

of the San Francisco Chap- 

ter of the American Society of Tool 

Engineers will provide a basis upon which 

the tool engineers can exchange ideas for the welfare 


of our community. It has long been recognized that Western 
industry has been handicapped in its competition with Eastern in- 
dustry due to the differential of freight rates that affect basic raw mate- 
rials and shipment of finished product. 
“It is through the ingenuity of the tool engineer that Western industry has been able 
to remain versatile; to reduce its manufacturing cost to a degree not only to compete 
with the East but to produce defense material more economically.” These words are part 
of the salution to the fledgeling chapter, made by Col. John M. Stark, key speaker at chartering 
ceremonies. They appear in the first issue of the chapter bulletin, The San Francisco Journal, whose 


cover motif, the typical old cable car, appears above. 


The birth of an ASTE chapter in many ways 
parallels the birth of a child. The germ of an idea 
sparking the formation of a new Society starts a 
chain reaction, marked by intensive planning and 
organizing. and accompanied by mounting en- 
thusiasm and anticipation. Climaxing the weeks 
and months of preparation, the chartering night 
ceremony transforms the embryo group into a self- 
sustaining entity, a functioning ASTE chapter en- 


compassing all the aims and deriving all the bene- 
fits associated with the Society. 


Conception of a long-range plan to form a 
San Francisco chapter of ASTE occurred when 
members of the large and active Golden Gate 
chapter realized that continued growth in the Bay 
\rea made the formation of a new chapter not 
only a possibility but almost a necessity. 

The night of August 27 saw a handful of men 
from the Golden Gate group, two of whom were 
also national committeemen. put the long-range 
plan into action. Two prospective members with 
applications already on file were also present. 


Arriving to give a send-off 
to new chapter are ASTE 
officials from other Cali- 
fornia units. Top to bottom 
are: Bob Edgecomb, San 
Fernando; Stewardess Wan- 
da Greer; Ben Hazewinkel., 
Los Angeles; Charles Me- 
Nealy, Long Beach; Ed 
Cutler, San Cabriel; Ken- 
ny Nelson, Long Beach: 
John Walti, Centinela Val- 
ley; John Stansbury and 
Ray Gariss, Long Beach; 
Paul Lenk, Los Angeles; 
Jim Medford, Long Beach; 
Jim Rust, Santa Ana; 
Charles Ward, Long Beach; 
Phil Christoffersen, River- 
side; Dean Rouland and 
Phil Freeman, Golden Gate. 
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ASTE President Harold E. Collins discusses procedures with Acting Chairman 
Wilbur Russell on eve of chapter chartering. Two hundred people attended. 


To form a working core of the new chapter's 
executive group, pro tem officers were elected: 
Wilbur Russell was the chosen chairman of the 
group, to be assisted by Frank Sweet as first vice 
chairman, Gilbert Hutchesen as secretary-treasur- 
er, and Jack Corey as the all-important member- 
ship chairman. Jim Brennan, Golden Gate’s first 
vice chairman, was assigned the task of organizing 
the new ASTE unit, his selection being based on 


outstanding past performances in this area of en- 


deavor. Other Golden Gaters gave full support. 


Between the initial meeting in August and char- 
tering on December 12, three organizational meet- 
ings were held, their programs patterned after 
those of a regular chapter meeting. replete with 
representatives from the national organization, 
technical speakers, and a very functional officer 
froup. 


Sample Meetings Attended by Enthusiasm 


The first such meeting on September 19 drew 
11 enthusiastic tool engineers, some of whom volun- 
teered their services to the embryo chapter, and 
were immediately named to posts on the acting 
executive committee. National Director Ben Ber- 
lien “doubled in brass.” as he so often does, by 
first discussing the activities and objectives of 
ASTE from the national vewpoint, and later de- 
livering an enlightening lecture on the heat treating 
of metals. 

At the second meeting. held October 24. and 
attended by national committeemen James Coulter 
and Dave Gustafson. the name San Francisco was 


Wilbur Russell (right) is being pinned down for the 
permanent job as chairman of the new San Francisco 
chapter by former National Director Ben Hazewinkel. 
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At chartering were (left to right) John Stansburg, 
Long Beach; Joe Cook, Santa Clara; President Col- 
lins; Ralph Chrissie, Los Angeles; Phil Freeman, 
Golden Gate; Jim Medford and Ray Gariss, Long 


officially adopted. An instructive film on obsoles- 
cence was the technical feature and, as always, an 
aggregation from Golden Gate swelled the attend- 
ance, this time to a total of 71. A third meeting in 
November featured Speaker Richard Melville, head 
of computer development for the Stanford Research 
Institute. 


Skeleton Crew at Helm 


During this period the acting executive com- 
mittee met frequently to cope with problems as 
they arose. The secretary-treasurer worked with 
deficit financing as adroitly as does our govern- 
ment, eventually balancing the budget. Member- 
ship Chairman Corey accepted his goal of 75 new 
members (exclusive of transfers) and bettered it 
by 25 before chartering. Mike Flynn and his 
bulletin committee whipped the first copy of the 
San Francisco Journal into shape for its initial 
distribution at the ceremonies. Heading and coordi- 


Acting officers of San Francisco chapter line up with 
well-wishers from Golden Gate. Left to right are 
James V. Coulter, Golden Gate, national membership 
committee; Gill Hutcheson, secretary-treasurer; Wil- 


Beach; Mike Flynn, San Francisco: Howard W. 
Holt, Santa Clara; and (foreground) Al Rando, 
San Fernando. Mr. Freeman is making use of the 
autograph space in first chapter bulletin. 


nating these and countless other projects was Acting 
Chairman Wilbur Russell. 

On December 12, some two hundred people 
gathered at the Oympic Club to celebrate San Fran- 
cisco’s coming of age. President Harold E. Collins 
arrived by plane, fresh from the chartering of 
Rochester Institute’s student chapter the night be- 
fore. to install San Francisco's officers and present 
them with the charter. All the pro tem officers were 
re-elected on a permanent basis, with Ross Christ- 
man taking over the treasurer's duties previously 
performed by the secretary-treasurer, Gilbert 
Hutcheson. Ben Berlien served as toastmaster, and 
Art Lewis, former director and founder of the San 
Fernando Valley chapter, presented the “baby 
bottle” to the neophyte organization. 

Key speaker was Col. John M. Stark. com- 
manding officer of San Francisco Ordnance District. 
who spoke on the importance of tool engineering 
in this day of complex missiles. new materials and 
automation developments. 


bur Russell, chairman; Jack Corey, membership; 
Frank Sweet, first vice president; David A. Gustafson, 
Golden Gate, national editorial committee; and Phil 
Freeman, Golden Gate. 
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Charter officers of the new 92-member student chapter at Rochester Institute of Tech- 
nology receive the oath of office from Society President Harold E. Collins, while 
’ Rochester Chapter Chairman Sears, Rochester Institute’s President Ellingson, Russel 
McCarthy of the Chamber of Commerce, and Dr. A. V. Payne, president of Mohawk 
Valley Tech look on. Ready to assume their command are student officers (from left) : 
Richard Osburn, chairman; Edward Wojtowicz, second vice chairman; Robert Miller. 
first vice chairman; Charles Eiswerth, treasurer; and Richard Mykins, secretary. 


Rochester Tech 


becomes 18th student chapter 


A, a dinner on Dec. 11. hosted by the senior 


Rochester chapter of ASTE, the student chapter at 
Rochester Institute of Technology received its char- 
ter to become the eighteenth such group in exist- 
ence. National President Harold E. Collins did the 
chartering honors, citing Sherman Hagberg, Roch- 
ester education chairman and faculty member at 
R.I.T., and other chapter members and school in- 
structors for their efforts, which culminated in the 
evening's event. 

Mark Ellingson, president of the Institute, filled 
the key speaker slot, listing the challenges this age 
of specialization poses to the tool engineer who must 
continually provide better methods of production. 

Special guests present to give the student group 
a good send-off, coupled with a bit of advice, were 
Albert V. Payne, president of Mohawk Valley Tech- 
nical Institute; Russel McCarthy of the Rochester 
Chamber of Commerce; Marvin Bunting, staff ad- 
ministrator for membership, national headquarters: 
and Clifford Sears, chairman of Rochester chapter. 
More than thirty members of the senior Rochester 
chapter and 92 charter members of the student 
group attended the ceremony. 


Discussing the chartering agenda are Ford 
Sears, Rochester chairman, President Collins 
and Dr. Mark Ellingson, president of R.I.T. 


James Horne, a past director of ASTE, pre- 
sents the chairman’s pin to Richard Osburn. 


o/ 


UTAH 
tool engineer grads 
find positions readily 


U tah State’s tool engineering curriculum is pay- 
ing off in responsible jobs in industry for eight of 
the nine students graduating in that school in 1957. 
he ninth graduate is in naval officer training school. 

Frederick Preator, head of the tool engineering 
department at USU and a member of the national 
education committee of ASTE, reports that the aver- 
age starting salary for these “57 graduates was just 
under $500 a month, with the top student somewhat 
above that figure. Two of the graduates are engaged 
in compensated industry-training programs spon- 
sored by the companies employing them. 

The nine graduates, former members all of Utah 
State’s student chapter, and their present employers 
are: 

George Anderson, Caterpillar Tractor Company, 
Peoria, Illinois; Ross R. Bowman, Hewlett-Packard 
Company, Palo Alto, California; Roy Bjorkman, 
Rohr Aircraft, San Diego; Burnell Ellis, Jr.. Gener- 
al Electric, Schenectady, New York; and John Cox. 
Minneapolis Honeywell, Freeport. Illinois. 

Others in the graduating class were Harvey John. 
Pratt and Whitney, Hartford, Connecticut; Lewis 
D. Myers, IBM, San Jose, California; Bud Morten- 
son, Navy Officer Training Corps. Robert Rhodes. 
Westinghouse Electric, Pittsburgh, Pennsylvania. 


WENTWORTH 


ASTE 
on the campus 


Alfred State student chapter's November meet- 
ing brought a turnout of 54 members to hear W. J. 
Stolp of Eastman Kodak, Rochester. Mr. Stolp ex- 
plained the fundamentals of optical gaging with the 
help of slides, and afterwards presented a movie 
showing the application of these fundamentals. 


Forty members of the Purdue chapter were 
treated to top-notch technical fare when, on Decem- 
ber 10, V. V. Donaldson of the American Locomo- 
tive Company, Latrobe, Pennsylvania, and C. M. 
Schrisman of GE’s Carboloy Division shared the 
speaker spotlight. Mr. Donaldson, who brought 
with him his associates C. S. Middleton and R. H. 
Binkerd, spoke on the subject, “Leaded Steels and 
Their Effect on Machinability,” followed by Mr. 
Christman on “The General Electric Machinability 
Computer.” 

After the two talks, both the computer and the 
machinability of leaded steels were demonstrated 
together, with the computer using the data for ma- 
chining leaded steels. Closed circuit TV made the 
steel turning demonstration visible to all observers. 
Oxides and carbides were used on the steel for addi- 
tional comparisons between leaded and unleaded 
steels. 


Despite a meeting date falling the night before 
term exams at Southern Technical Institute, the 
student members of that chapter gave an enthusiastic 
welcome to ASTE’s national director Frank Ford 
who visited there that night. Mr. Ford reports the 
meeting a success, with the principal speaker Mr. 
Rochelle of American Telephone and Telegraph pre- 
senting a talk and film on the laying of trans-oceanic 
telephone cable. Last year students in tool engineer- 
ing curricula had the opportunity of winning $100 
in prize money, offered by the Atlantic chapter for 
the best essay on “What Is a Tool Engineer.” 


Wentworth’s student chapter keeps a bulletin 
beard filled with up-to-date notices and tool 
engineering material. The October Tool Engi- 
neer cover and some of the articles therein help 
make this display eye-catching. In addition, 
notices of meetings, dues, and a scholarship 
offered by the Boston chapter help keep stu- 
dents well-informed and on their toes. 
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CAL POLYTECH 


California State Polytech’s special guests 
at its recent installation banquet were Paul 
Lenk, Los Angeles chapter chairman, and 
Edwin Cutler, past chairman of San Gabriel 
Valley and national education committeeman. 
Los Angeles was the student group’s sponsor- 
ing chapter. At the ensuing technical session, 
D. A. Trescott of Super-Cut Distributors pre- 
sented “Diamond Mining in Africa.” 

More recently, Curtis Little, Raytheon Man- 
ufacturing, explained the theories and prac- 
tical applications of ultrasonic machining. 


PURDUE 


CANTON 


Canton Ag and Tech student mem- 
bers follow the procedure of many 
other student groups and elect their 
officers in the fall. Here faculty ad- 
visors Richard Eno and John Hender- 
son stand behind new officers elected 
at the fall meeting in October. The 
officers are (from left) Pat Spicci, 
secretary; Margie Gardener, fresh- 
man vice chairman; Robert Stewart, 
chairman; Ray Limoges, senior vice 
chairman; Gary Carpenter, treasurer. 
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California Polytech officers for the school year 1957-58 in- 
stalled by George Adams (right) of the Los Angeles chapter, 
are from left: William W. Worden, treasurer; Sam Kita- 
guchi, secretary; Leroy Brown, second vice chairman; Fred 
Tarver, first vice chairman, Thayne D. Wildon, chairman. 


Visiting Purdue's student 
chapter from ASTE’s Detroit 
headquarters is Marvin Bun- 
ting, membership admini-- 
trator (front center) who 
answered questions about 
what industry will expect of 
the graduating engineer of 
tomorrow. With him in front 
is Mel Miller, chairman, 
while the back row shows 
(from left) Richard Jankow- 
ski, vice chairman; O. D. 
Lascoe, faculty advisor and 
national education commit- 
teeman; Fred Bydash, secre- | 
tary; Dave Cooper, treasur- 
er; and John MeMillen, 
membership chairman. 
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An Editor Looks at 
EUROPE'’S TOOLS 


A logical starting point for interchange of scien- 
tific information among the United States and its 
allies, with mutual understanding and survival as 
the goal, would be at the tool engineering level. 

This suggestion was advanced by Editor John W. 
Greve of THE TOOL ENGINEER, in a speech re- 
corded for radio stations WFMJ, Youngstown, 
Ohio, and WCAE, Pittsburgh. Mr. Greve, who re- 
cently returned from a tour of West European in- 
dustries, occupied the “easy chair” guest speaker 
spot on “Engineering News Report” January 5. 

Such a swap of technical know-how would not be 
so one-sided as many believe, Mr. Greve indicated. 

“There are many misconceptions in this country 
about the European methods of manufacture. We 
give Europeans credit for their excellent craftsman- 
ship but, when it comes to production with ma- 
chines and the application of automation, we feel 
they are far behind us. This is no longer true... 

“In many respects European viewpoints could 
advantageously be adopted by us.” 


As the time nears for filing income tax returns, 
members of the ASTE are reminded that expenses 
incurred in connection with Society activities are 
deductible. 

The Internal Revenue Service has held that a 
taxpayer “who gives his services gratuitously to an 
association, contributions to which are deductible 
(as is the case with the ASTE), and who incurs 
unreimbursed traveling expenses, including the 
cost of meals and lodging. while away from home 
in connection with the affairs of the association 
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Reminder on Income Tax: 


SOCIETY COSTS DEDUCTIBLE 


As an example of free-trade tooling at its best. 
Mr. Greve cited the machine shop of the Philips 
Company in Eindhoven, Holland, which is widely 
regarded as the most modern in Europe. Its equip- 
ment breaks down international barriers for the 
sake of efficiency: its small precision machines are 
Swiss; milling machines come from America; me- 
dium and heavy machines are German. 

Nine hundred exhibits at the machine tool show 
in Hannover. Germany, convinced the touring edi- 
tor that Europeans do not have to take a back seat 
in production equipment. European tools are not 
underpowered and do not lack rigidity, he found. 

He was impressed by the European worker's pride 
in his job: by the busy-boom atmosphere generally 
prevalent. and especially so in West Germany: and 
by the fact that varying output rates of old and 
new machines are taken philosophically and 
meshed into production schedules as ingeniously 
as possible. 

Informed industrialists on the Continent feel that 
development of free trade is imperative for a strong 
Europe. Relaxation of tariff barriers and any pool- 
ing of technical information would pose competitive 
and industrial problems, Mr. Greve concedes. But 
he suggests that the long-range benefits of such co- 
operation would more than offset these problems. 


and at its direction, may deduct such unreimbursed 
expenses in computing his net income.” 

Such deductions, however. are limited in that 
they are totaled with all such gifts made by the 
taxpayer—and the total of such gifts made in any 
one year may not exceed 20 percent of the donor’s 
gross income for the year. 

Awareness of this ruling may serve to reas- 
sure some Society members who shun service on 
ASTE committees because of personal expense, 
which they erroneously believe to be nondeductible. 
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“In recent years, the kind of engineering skills 
that set up production and make it tick have 
tended to get lost in the shuffle between the 
scientists at one extreme and labor at the other. 
But production takes more than the smock- 
wearing corps and the overall-wearing team. 
“Management, directors, and financial people 
o alike will learn more about where our laboratory 
developments have taken us these last ten years, 
about where laboratory developments are about 
to take us in the next ten to twenty years, and 
re) about where production is headed and money 
is needed if they will take the time to perform 
a very simple chore. The more complex our 
economy becomes, the more useful this simple 
. chore will prove to be. It is simply to read the 
definition of tool enginnering as published in 
Webster’s Dictionary.”—Fliot Janeway. 


An Economist's View... 


New YARDSTICK For Business 


The automobile industry can no longer serve as involved in the aeronautics investment cycle—ap- | 
the yardstick of the American economy, according proximately seven years, contrasted to the three- i 
to Eliot Janeway. economic adviser to numerous vear automotive cvcle and the few months’ evcle of fa, 
‘industries and head of the Janeway Publishing and the trend-making textile industry a century ago—as S 
Research Corporation. the key to the over-all U. S. economy. In short, a a 
Writing in the November-December 1957 issue of defense cycle has replaced the business cycle. - 
the Harvard Business Review, Dr. Janeway ad- The problem that has arisen under this new and ae 
vanced the thesis that the bellwether of the U. S. dynamic system, Dr. Janeway wrote, is manpower oe: 
r economy today is the aeronautics industry and the for production—or, as he specified it, tool engineers. be 
related electronics, instrumentation, atomics, and Industry will have to concentrate for a full decade ae 
missiles fields. on acquiring this production engineering personnel. pe ; 
, His article. entitled “Tooling Up for the Aeronau- and providing them the perquisites of status and eet 
tie Age,” cited the unprecedentedly long lead times security. in order to make its investment pay. 
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M. M. Wiseman 


Lloyd Lee 


G. Dannehower 


Don S. Connor 


Dr. E. G. Loewe 


members 


Robert A. Blum, Fort Wayne, has 
been named assistant to Sergio E. Vige, 
head of the recently formed Machine 
Tool Division of the Olivetti Corpora- 
tion of America. Mr. Blum will assist 
in sales and service facilities of the new 
division at Long Island, New York. 


David E. Armstrong, second vice 
chairman of Twin States chapter, and 
research engineer for The Fellows Gear 
Shaper Company. has recently become 
a Registered Professional Engineer. 


Denzil Hawkins, Dayton, has re- 
cently been named vice president of 
The Producto Corporation. He will 
continue as branch manager of the 
company in Dayton. 


Jack E. Davis, Milwaukee, has been 
appointed vice president in charge of 
operations at Seaman-Andwall Corpora- 
tion, a division of American-Marietta 
Company. He was formerly assistant to 
the president. 


George H. Waldeck, Philadelphia, 
has been appointed production manager 
of Airtronics International Corporation. 
Mr. Waldeck assisted in the develop- 
ment of the motor and jet engine for 
navy guided missile, Petrel, and in addi- 
tion to his work on the J-44 engine at 
Fairchild, used by the Navy in the Q-2 
target drone called the Firebee, he as- 
sisted in the design of compressors of 
gaseous diffusion processes in use today 
in the atomic energy plant near Oak 
Ridge, Tennessee. 


in the 


Gilbert Dannehower, Northern New 
Jersey, was honored by the presentation 
of a doctorate of engineering at found- 
ers day exercises, October 26, at La- 
fayette College, Easton, Pennsylvania. 


Micromatic Hone Corporation has an- 
nounced the election of Don S. Con- 
nor, Detroit, as president and general 
manager. At the same time Kirke W. 
Connor, former president, was elected 
chairman of the board. 


Walter Kudlaty, Chicago, has been 
promoted to chief design engineer for 
the Miller Fluid Power and Tru-Seal 
Divisions of the Flick-Reedy Corpora- 
tion, Melrose Park, Illinois. He will be 
representative for product design and 
research. 


Frank L. Brugger, Milwaukee, has 
been named product and sales manager 
of metal-cutting tools for Kennametal, 
Inc., Latrobe, Pa., effective January 1, 
1958. 


Daniel J. Kennedy, Buffalo-Niagara 
Frontier, currently factory manager for 
Buffalo Hydraulics Division, will move 
to Akron, New York, to become assist- 
ant general manager of the Wales- 
Strippit Company unit of Houdaille. 


Adrian Cammelot, Chicago, has 
been appointed production manager of 
the Professional Equipment and Instru- 
ment Division of Bell and Howell. 


Edward H. Roos, Denver, has been 
made vice president in charge of engi- 
neering, production and purchasing for 
the C. A. Norgren Company. 


The Carpenter Steel Company has 
announced the promotion of Joseph S. 
Pendleton, Schuylkill Valley, from 
sales service metallurgist to metallur- 
gist—tool and alloy steels. 


Herman Schroll, Detroit, has been 
appointed branch manager for the Die 
Supply Division of E. W. Bliss Com- 
pany, to be representative for sales and 
warehouse activities in the Detroit area. 


Erwin G. Loewen, Little Rhody. has 
been appointed technical director of the 
Taft-Peirce Manufacturing Company, 
effective January 1, 1958. 


Oliver H. Van Horn Company. Incor- 
porated, of Houston, has recently an- 
nounced the election of M. M. Wise- 
man, Houston, to vice president and 
general manager. 


Announcement has been made of the 
appointment of Lloyd Lee, Detroit, as 
director of automation for LeMaire Tool 
& Manufacturing Company. 
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LONG ISLAND—Feasibility of a college of engineering on Long Island was discussed 
by this panel at special Oct. 28 meeting attended by 300 persons. Left to right are 
Warren J. Allen, engineering manager of Grumman Aircraft Engineering Corp.; Dr. 
Lawrence L. Jarvie, dean of State University of New York; Leon A. Rushmore, Jr., 
industrial relations manager, Long Island Lighting Co.; Dr. Francis K. Ballaine, dean 
of Adelphi College; T. Kenneth Ellington, vice president, Republic Aviation; Dr. 
Warren E. Wilson, engineering school dean, Pratt Institute; H. J. Campbell, Jr., 
Nassau chapter education chairman of State Society of Professional Engineers; and 
Douglas Hill, of Chapter 88, moderator at the session. 


Long Island Panel Sees Need for New Schools; 
College of Engineering, Junior Colleges Advocated 


\ panel of educators and industrial- 
ists, brought together by Long Island 
hapter’s education committee, agreed 
nanimously that a college of engineer- 
ing is a necessity for the New York 
community. 

The question, “Is a College of Engi- 
neering Needed on Long Island?” was 
posed to the panelists at an Oct. 28 
meeting that drew 300 persons. 

Douglas Hill, of Chapter 88, was 
moderator at the special meeting. 

Dr. Lawrence L. Jarvie, executive 
dean of the State University of New 
York, said existing and planned engi- 
neering college facilities in the state 
would be filled to capacity by 1960. By 
1956, he said, 4,900 would-be engineers 
will be turned away; by 1970, the turn- 
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away total will have mounted to 5.200. 

Studies by the State University indi- 
cated that Long Island was the logical 
site for a new college by reason of its 
population explosion, its rapid indus- 
trialization in recent years, and the pos- 
sibility of linking the new facility with 
Brookhaven Laboratory. Present plans 
call for a state-operated, four-year col- 
lege. as well as three two-year com- 
munity colleges, devoted to preparing 
students for careers in science and en- 
gineering. 

George Hauser. president of Liberty 
Aircraft Products and a member of 
Chapter 88, heads the Nassau County 
Commission of Collegiate Education. a 
group named by the county to study the 
need for more college-level facilities. 


IBM and Epoxies 
Explored by Santa Clara 


A turnout of 333 Santa Clara Valley 
members and their guests had the dual 
privilege of touring IBM’s San Jose 
plant and hearing Walter J. Arrufat, of 
plastic tooling symposia fame (at the 
1957 Houston convention) talk on plas- 
tic tooling for small parts. His lecture 
included slides showing how IBM uses 
plastics for tooling designed for the 
manufacture of their products, and a 
demonstration on the molding of epoxy 
resins showing with what simplicity this 
plastic material can be formed into jigs 
and fixtures for small parts. 

A tour of the plant included visits 
to the assembly and testing stations of 
the new RAMAC (random access mem- 
ory accounting computer) machine. 
The tour and the talk were preceded by 
dinner in the plant and a welcome by 
IBM management. —Dresden Smith 


ERIE—Chairman H. W. Sedler (center) 
discusses technical meeting program with 
the speaker of the night, William E. 
Montgomery (left), chief carbide sales 
engineer for Firth-Sterling, Inc., and S. 
A. Fiorenzo, Erie chapter, first vice chair- 
man. Fifty-three persons heard talk on 
carbides at the Dec. 3 session at the 
Polish Falcon Club. 


—Leo B. Weiner 
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ROCHESTER—Chairman Clifford Sears 
(left) introduces G. A. Ebelhare to 
members. Manager of Synthane Cor- 
poration, Mr. Ebelhare spoke on the 
processing and machining of laminated 
plastics. —C. W. Greenman 


Chairmen Honored | 
At Windsor Meeting 


December sponsor of the Windsor 
December chapter meeting was Colonial 
Tool, Windsor, Ontario. Designated as 
past chairmen’s night, ten of the chap- 
ters 14 past chairmen attended. Mr. 
Norman, who was chairman in 1943, 
Windsor’s chartering year, took over the 
reins and conducted the meeting after 
opening remarks by the current chair- 
man. Committee reports were made by 
other past chairmen rather than by the 
usual committeemen. 

Following the reports, a film, “Air 
Power by Bendix Aviation Corporation,” 
was shown, which in turn was followed 
by the main speaker, Richard S. Hil- 
dreth, Michigan Tool Company,’ De- 
troit. He covered new developments in 
spline production. -J. H. Kirkwood 


Talk on Press Brakes 
Heard at Toronto Meeting 


“Press Brake Equipment” was the 
subject of a presentation given at Tor- 
onto’s November meeting by A. G. 
Baumgartner, sales manager, Cincinnati 
Shaper Company. Mr. Baumgartner 
enlarged upon the development of 
shearing on highly finished stock, using 
the press brakes as punch presses, and 
the development of methods of shipping. 
slug removal and. more recently. the 
variable speed clutch. an important 
factor in operation safety where high- 
speed forming on large stiff parts and 
the resultant whip of overhang sections 
are dangerous. 

Robert Innes and R. E. Jacobs from 
Cincinnati Shaper Company were intro- 
duced by Les Joyce. sales manager of 
Upton, Bradeen and James, and they. 
with Speaker Baumgartner, formed a 
discussion panel 


ending in a lively 
question period. —R. A. Flannagan 
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College Prexy Cites 


Canada’s Engineer Needs 


President of Waterloo College, J. C. 
Hagey, addressed some eighty members 
of Niagara District on the subject of 
“Canada’s Need for Engineers,” at the 
chapter's Dec. 6. technical 
Mr. Hagey stressed the importance of 
trained engineers and technicians to fill 
industrial jobs demanding increased 
technical knowledge, and discussed in 
detail the newly-formed engineering 
faculty now established at Waterloo 
College. He discussed the various 
courses available to high school grad- 
uates, and mentioned the appalling 
number of engineering students in uni- 
versities who must drop out, largely for 
financial reasons. 

Waterloo solves the problem with its 


session. 


cooperative system of education plus 


“on-the-job” experience, which allows 
students interested in eventual careers 
in engineering to combine both theoret- 
ical knowledge and practical experi- 
ence during their training, so that upon 
graduation they may proceed at once 
into positions of responsibility. The 
income from the hours spent in working 
offsets the expenses of college. 

At a previous meeting, members 
heard W. K. Voss, assistant superin- 
tendent of the Ontario Paper Mill dis- 
cuss newsprint production. He pointed 
out that Canada produced five times as 
much pulpwood as neighboring coun- 
tries, and named natural acid and 
alcohol as the two major by-products 
of paper making. The three main meth- 
ods of processing wood for paper mak- 
ing are the mechanical or ground meth- 
od, the sulfite method, and the sulfate 
method. he said. —Leo Butticci 


HAMILTON DISTRICT—Archie Cork- 
igian (left), Chapter 42 member, receives 
award which he won for his entry in the 
national gadgets contest from Chapter 
Chairman Harry Ward. —Russ Wilson 


First Campus Session 
Planned by Canadians 


Canadian tool engineers’ first on- 
campus conference has been tentatively 
scheduled for April 12 at McMaster 
University, Hamilton. 

Five southern Ontario chapters— 
Hamilton, Toronto, Grand River Val- 
ley, Niagara. and London-St. Thomas 
will sponsor the one-day, four-speaker 
program. 

\ conference committee was chosen 
at an organizational meeting at Hamil- 
ton, Dec. 14, consisting of W. A. Daw- 
son, Hamilton, general chairman: Eric 
Browne, Toronto, vice chairman: R. 
Wilson, Hamilton, secretary: W. Dur- 
rant, Hamilton, treasurer; W. Buchan- 
an, Toronto, program chairman; and 
George Churchill, Hamilton, registra- 
tion chairman. The committee met Jan. 
25 at McMaster 


University. 


GOLDEN GATE—Model of an optical tooling setup is explained by Frank Lamphere, 
field engineer for Charles Bruning Co., as Program Chairman Noel Frisch (left) listens 
in. Movies and slides also supplemented Mr. Lampher’s talk on this method of inspec- 
tion, before 130 persons at the Nov. 20 meeting in the Villa de la Paix, Oakland, Calif. 
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ATLANTA—Chairman H. P. Ulrickson (right front) of Chapter 61 directs group’s 
attention to point of interest during November tour of Lockheed Aircraft’s Marietta, 
Georgia, plant. In background is C-130 Hercules, built for the Air Force at Marietta. 
More than 150 members and guests on the tour also got a sneak preview of the “Jet 
Star,” latest of the Lockheed family of planes. —/J. W. Vissage 


LONG BEACH—‘“The Tool Engineer, Yesterday, Today, and Tomorrow” was the 
topic of this panel brought together for Chapter 84’s Industry and Education Night. 
Left to right are Irvin Also, program chairman; Fredrick Preator, tool engineering 
professor at Utah State University; Wayne Ewing, ASTE vice president and head 
of Arrowsmith Tool & Die Corp.; T. T. Woodson, vice president, engineering, Waste 
King Corp.; K. G. Farrar, vice president and general manager, Douglas Aircraft; and 
R. E. Gariss, panel moderator, senior tool design engineer, Douglas. 


i 
SAN FERNANDO VALLEY—Chapter officers pose with guest speaker Robert W. 
Fitzpatrick (front center), sales representative of IBM, after his lecture on electronic 
data processing machines. At left in front is John Bethune, first vice chairman, with 
Robert Broomell at right. Standing are Robert Edgecomb, secretary; Charles Good- 
speed, treasurer; Tom Tomlinson, second vice chairman. —R. E. Ditrick 
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Tool Engineer Editor 
Joins Advertising Firm 


Robert A. Wason, associate editor 
who, under Editor Jack Greve, headed 
the technical writing staff of Toe Toor 
ENGINEER for the past four and a half 
years, has resigned his post to become 
editorial director of Denham & Com- 
pany, a Detroit 
advertising agency 
handling indus- 
trial accounts. Mr. 

Wason’s responsi- 

bilities while on 

the magazine staff 

included the reg- 

ular monthly fea- 

ture, *‘Designed 

for Production,” 

the editing of arti- 

cles by contributing authors, and the 
conception and preparation of count- 
less technical articles describing tech- 
niques and processes of interest to the 
tool engineer. 

Prior to joining the magazine, Mr. 
Wason, a mechanical engineering grad- 
uate of Stevens Institute of Technology, 
had been associated with McGraw-Hill 
as news editor on Product Engineering, 
and had helped to establish Purchasing 
News for Rogers Publishing Company 
while serving as eastern editor for De- 
sign News. He has contributed numer- 
ous free lance articles to other technical 
magazines, and has written several sec- 
tions for the Encyclopedia Americana. 


Tools for Teachers 
Urged at Mid-Hudson 


Although industry's tools have been 
modernized, teachers of today use tools 
of 1890 on their students—the raw ma- 
terial of industry—Patrick Beatts, di- 
rector of education of IBM-Pough- 
keepsie, told the annual industry-edu- 
cation night meeting of Mid-Hudson 
chapter. 

In a talk entitled “Television— 
Teaching Tool or Gimmick,” Mr. Beatts 
argued that TV is the tool which can 
bring instruction out of the blackboard- 
and-chalk era. In his opinion, televi- 
sion will be the salvation of the teach- 
er shortage and the anticipated extra 
student load in the nation’s schools. 

He answered educators’ contentions 
that the personal touch will be lost, by 
demonstrating with slides the contrast 
between a lecturer seen as a mere 
dot by the majority in a large class, and 
the close-up of a lecturer as seen on 
the telescopic eye of TV. 

Seventy-one persons attended the 
meeting at Mirabell, including area 
college and secondary school leaders. 


The Tool Engineer 


Chapter news and 


Are Starred at San 


IBM Sales Representative Robert W. 
Fitzpatrick gave San Fernando Valley 
members a look into the future with his 
facts and figures on electronic data 
processing equipment now available. He 
disclosed that data can be recorded on 
punched cards automatically from such 
varying sources as radio, telephone, 
telegraph, digitalized recording instru- 
ments or as documents are typed. This 
information can be converted to mag- 
netic tape or can serve as direct input 
to data processing machines or systems 
which calculate, rearrange, do table 
look-up and process current data with 
master data and historical data stored 
on magnetic tapes, drums or disks. 

These procedures produce updated 
master files and finished results which 
can be recorded into punched cards, 
magnetic tape, magnetic disk files or 
printed reports. The vast storage ca- 
pacity for millions of facts and the 
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Missiles, Cans, and Data Processing 


Greeting Card From Down Under 
Adds Zest to Staff's Season 


Fernando Valley 


unique ability to retrieve them without 
searching is proving to be economical. 
The continuous-line processing of thin 
gage sheet metal into cans and spe- 
cially treated paper into milk cartons 
was viewed by members who toured the 
American Can Company November 21. 
They noted that, aside from manual 
labor at the raw material loading and 
finished product unloading stations, all- 
automatic equipment moves material at 
unbelievable speeds through the various 
phases of production such as shearing, 
slicing, forming, soldering, stapling, 
gluing. colorprinting and labeling. One 
example of the production rate cited 
was 24,000 small beer cans per hour. 
Methods of missile manufacture was 
the subject of an earlier November 
meeting when Thomas Vejda, Lock- 
heed Aircraft, told his audience of the 
crash program now underway to gather 
all possible information for design im- 


LONG ISLAND—Chairman Ted Borecki 
(left) presents scholarship awards of $125 
each to Robert W. Carter and William E. 
Schneider (right). The 1958 winners 
were chosen on the basis of work at Long 
Island Agricultural and Technical Insti- 
tute and essays on ““What Lies Ahead for 
Me as a Tool Engineer.” 


provement and testing. He told of the 
constant re-evaluation of theories, ma- 
terial and tooling, and of the adaptation 
of adjustable tooling, based on the rapid 
changes taking place as new designs are 


adopted. —R. E. Ditrick 


An unusual salutation from Australia, 
signed by members of Sydney Chapter 144, 
has proved a source of delight for the ASTE 
Headquarters Staff. 


The greeting card, two pages of which are 


reproduced here, contained the charming abo- 


wings. 


AUSTRALIA N ABORIGINAL LEGEND 


“The story tells of how Goomble-Gubboo the Turkeg mother, through 
jealousy, wished to depose Dinewan the Emu as king of the 
j plains, and so tricksd the DintwWan mother into cutting off 
her own wings. (Can you see the tomehowk she ussd?) Jn 
return, Dinswen hid ten of her twelve chicks by the big = 
salt bush,and toking two of them up to Goomble-Gubben, 
told her she could never be king because cf her smell $3, 
reasoning thet whereas Goomble-Gubbon had twelve chicks 
to feed, the Emu could cpparently concentrate on just two, 
G.G, killed ten of her chicks only to find thet Dinewan 
really had twelve. 
We are quits now” said Dinewdan, and to this dey the Emu 
has no wings and the Turkey of the plains leys only 
two 6qqgs sach season. 


riginal depiction of the fable of the turkey 

and the wingless emu. It was embellished by 

the hand-drawn ASTE symbol and legend. 
The card, by the way, came via man-made 


of 


DINEWAN the EMU 
and GOOMBLE-GUBBON the TURKEY 
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Hartford 


At The Hedges, Jan. 6, following a 
social hour and dinner, Richard E. 
Leary, technical sales representative for 
E. I. du Pont de Nemours & Co., spoke 
on “The Mechanical Applications of 
Plastics.” He reported on various types 
of plastic applications and problems in 
design and manufacturing, with the aid 
of slides and models. 


Dayton 


Nineteen initiates were presented 
membership pins at the Nov. 18 meeting 
in Sutmillers, attended by 90. Edwin 
Stouten, chairman of the Grand Rapids 
ASTE chapter and owner of the Capitol 
Engineering Co., showed slides and ex- 
plained how the Barrett Die-Draulic 
Grip is being widely used in the stamp- 
ing industry as a replacement for 
springs, air cushions, and rubber pads 
in dies. C. A. Barrett, of Die-Draulic, 
Ine., in Grand Rapids, also spoke. 


Keystone 


Examples of automatic assembly tech- 
niques were seen by members on a plant 
tour of the Atlas Chain Co. plant, West 
Pittston, Pa., on the occasion of the 
Dec. 9 meeting held for the Wilkes- 
Barre area. Group gathered at Bonnie's 
Restaurant, in Exeter. 


Lansing 


Seventy members toured the Fisher 
Body plant in Lansing on Dec. 16, ob- 
serving operations in the body, paint, 
trim, and cut-and-sew departments. 


146 


Chicago 


Smorgasbord, dancing. and a gift for 
each woman featured the Christmas 
party Dec. 9 at Nielsen’s. “Melody 
Brothers” furnished the music for the 
220 present. 


Kokomo 


December meeting of Chapter 137 
drew 45 guests and prospective new 
members. John A. Harrington, chief 
tool engineer of the DoAll Co., spoke 
on the technical and practical ap- 
proaches to surface grinding problems. 


Mississippi 


Tooling for induction heating was dis- 
cussed by Dr. H. B. Osborn, technical 
director, Tocco Div., Ohio Crankshaft 
Co., at a meeting attended by 31 in the 
Edwards Hotel, Dec. 9. Dr. Osborn 
showed slides illustrating automated in- 
duction heating equipment, and new 
developments in brazing, soldering, 
welding, and annealing. 

At the Jan. 17 meeting, Walthall Ho- 
tel, John A. Mueller, manager, Grind- 
ing Laboratory, was the speaker. 


Des Moines 


“Cutting Oils, Their Relationship to 
Machinability” was the subject of a 
talk by J. S. Taylor of Socony Mobile 
Oil Co. at the Dec. 11 meeting at the 
Country Club. J. E. Scanland. vice 
president-engineering, New Monarch 
Machine and Stamping Co., also spoke. 
Forty members attended. 


Calumet Area 


Cast iron metallurgy and its rela- 
tion to casting design, illustrated by 
color slides. featured the technical ses- 
sion Nov. 25 at Phil Smidt & Son Res- 
taurant in Whiting. The speaker. 
Charles Ford, Meonite Metal Corp. 
foundry engineer, cited advantages in 
product quality, productivity, and mar- 
gin of profit realized when foundry 
practice dictates to design and material 
engineers. 


Portland, Me. 


Thirty-two persons heard some point- 
ers on milling at the Jan. 3 meeting in 
the Falmouth Hotel. C. Jenness Cam- 
eron, of the Lovejoy Tool Co., Spring- 
field, Vt., and past chairman of Twin 
States chapter, was the speaker. 


Milwaukee 


W. S. Wagner, development engineer 
for E. W. Bliss Co., spoke on “Deep 
Drawing Operations and Presses” at the 
Dec. 12 technical meeting in the Serb 
Memorial Hall. Slides and two movies 
showing transfer feed presses in opera- 
tion illustrated his talk. Members and 
guests totaled 101. 

Chapter 4 turned out in strength— 
222—for the annual hospitality night 


at Allen Bradley Co., Nov. 14. 


Little Rock 


Christmas party drew 25 couples Dec. 
6 to Tia-Wanna. 
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Grand Rapids 


Joint meeting with the local chapter 
of the American Society of Quality 
Control was held at Park Church, Dec. 
9. Speaker was C. G. Schelly, director 
of the Wilkie Foundation, on dévelop- 
ment of measuring tools. 


Little Rhody 


Approximately 200 members and 
guests attended the Christmas party in 
conjunction with the R. I. Tool and Die 
Assn. The party was held at Johnson's 


Hummocks, Dec. 7. 


Akron 


Aspects of titanium were discussed by 
a trio of experts at the Dec. 17 program, 
held at Iacomini’s. George A. Irwin. 
tool research, Goodyear Aircraft, talked 
on titanium as concerned with stretch 
press and drop hammer operations; 
Marvin Seese, Goodyear welding engi- 
neer, described titanium welding; and 
Emery J. Van Boven, project engineer 
for Firestone Tire and Rubber Co., 
spoke on milling. drilling, and thread- 
ing the metal. 


St. Louis 


An excellent talk was given by Emery 
P. Miller, director of research and de- 
velopment, Ransburg Electro-Coating 
Corp. His talk covered the Ransburg 
Electro-Coating process, was accom- 


panied by films and followed by a ques- 
tion and answer period. 

On Dec. 14, the chapter held their 
annual Christmas party at the Coronado 
Hotel. Two hundred couples enjoyed 
dinner and dancing. 


Evansville 


Dinner, fashion show, and dancing 
featured the ladies night meeting Dec. 
9 at Hotel McCurdy. 188 attended. 
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Birmingham 


Role of waxes as cutting fluids and 
lubricants in metalworking was dis- 
cussed by Arthur J. Langlois, sales en- 
gineer, Johnson’s Wax Co., at the Nov. 
21 technical-dinner meeting at Thomas 
Jefferson Hotel. A nominating commit- 
tee composed of Bob Ford, Bill Gillies, 
and Ray Mauldin was elected. Thirty- 
two attended. 


Chautauqua-Warren 


Elected to the chapter nominating 
committee at the Nov. 21 meeting were 
Past Chairman R. J. Wilson, Jr., Her- 
bert Cave, and Gordon H. Carlson. A. 
R. Davidson, president of the Davidson 
Electronic Development Co., spoke on 
“Application of Electronic Controls to 
Existing Equipment” before the 53 
members and guests at the Warren, Pa.. 
meeting. 

Arthur M. Jackes, chief of propul- 
sion analysis, Bell Aircraft Corp., dis- 
cussed latest developments in the VTOL 
(vertical take-off and land) type of air- 
craft, at the Dec. 19 meeting in Hilltop 
Hall, Jamestown, N. Y. 


Nebraska 


Tours of the Lincoln, Neb. plants of 
Sealrite Mfg. Co., Woodcraft, Ince.. 
Weatherseal, and Metalcraft Engineer- 
ing Co. were made by members after 
the meeting in the Cornhusker Hotel 


Dec. 12. 


Lima 


Dinner dance was held at the Clem- 
ans Building, Dec. 7. One hundred 
eighty persons attended, 40 of whom 
received door prizes. Dancing followed 
a steak dinner. 


Saginaw Valley 


Two hundred thirty members and 
guests enjoyed the program arranged 
by Jim Elliott and his committee at the 
dinner dance and ladies night Christmas 
party Dec. 7 at Zehnder’s Hotel in 


Frankenmuth. Comedy entertainment 
and dancing to the strains of Ed Berry’s 
orchestra made for an entertaining eve- 
ning. 


Worcester 


Sixty-three members and their wives 
attended the ladies night and Christmas 
party held at Putnam & Thurston's Res- 
taurant Dec. 7. A social hour followed 


by dinner started the evening off and 
many gifts were distributed to the ladies 
present by Santa Claus, under the able 
direction of Dan Hoyt, first vice presi- 
dent and program chairman, who acted 
as toastmaster. Dancing with music by 
George Gregory followed. 


DES MOINES—J. E. Scanland (right), 
vice president-engineering of New Mon- 
arch Machine & Stamping Co., explains 
drawing process of new gasoline tank to 
J. L. Taylor, Socony Mobil Oil Co., at 
December technical meeting.—John Hug 


Springfield, Ohio 


Dinner, gifts, flowers for the women, 
and dancing filled the evening as the 
chapter held its Christmas party Dec. 
14 at the Shrine Club. Entertainment 
was by Jack Davis, Cincinnati. 


Muncie 


William G. Schmidt, sales engineer, 
Gisholt Machine Co., showed films to 
illustrate his talk Jan. 7 on “The Na- 
ture of Balancing.” Technical meeting 
was held at the Delaware Hotel. 
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San Gabriel Valley 


Dr. Joseph Platt of Harvey S. Mudd 
College, George Exley of Convair-Po- 
mona, and Ben Berlien, ASTE national 
director, were speakers at the Dec. 5 
industry and education night in the 
Rainbow Angling Club, Azusa, Calif. 


Phoenix 


Sixty-five persons attended the Christ- 
mas social gathering at Green Gables, 
Dec. 15. Music, entertainment, and 
dancing followed a filet mignon dinner. 


Northern New Jersey 


Charter members and past chairmen 
got certificates of appreciation at the 
Dec. 10 meeting marking the 20th an- 
niversary of the chapter. J. S. Broatch, 
sales engineer for Pratt & Whitney. 
spoke on “Gaging and Automation.” 


PATERSON—At the final lecture of the chapter’s tool steel seminar, members re- 
ceived certificates showing completion of the course. 
are: 


Participants shown from left 
Chairman Robert Neeb, displaying certificate; Ben Kluger; Charles Winschu: 
Crucible Steel Representative Robert Eason, the final speaker in the seminar; J. G. 
Thomas; and C. Buscema. —J. Jowett 


Piedmont 


“Production for Finish” was the lec- 
ture subject at both the north area 


Paterson Binghamton 


Steel making in Sweden was de- 


scribed by Uddeholm Steel Co.'s Vice 
President Dutcher, at the Jan. 6 tech- 
nical meeting in Brownstone Inn. Mr. 
Dutcher showed a color, sound movie 
to illustrate his lecture, and gave a 
book on the history of his firm to each 
of the 45 members at the meeting. 


Denver 


Fifty-five members and guests attend- 
ed the regular meeting Nov. 14 at the 
Legion Post. F. J. Geoffroy reported 
that the Omaha, Wichita, Kansas City, 
Tulsa, Oklahoma City, Ozark, and 
Southeast Kansas groups have been in- 
vited to attend the Rocky Mountain ex- 
ecutive conference in April, 1958. Paul 
J. Garmus, of Timken Roller Bearing 
Co., talked on “Graphitic Steels.” 


Northwestern Pennsylvania 


Harold L. Strauss, Jr., National Dia- 
mond Laboratories, presented a talk 
covering techniques and usages of in- 
dustrial diamond products — wheels, 
hones, tools, powders, etc., at the Jan. 
2 meeting at the Moose Home in Em- 
porium. Forty-six members were in 


attendance. 
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Eighty-five couples attended the la- 
dies night meeting Dec. 6 at the Vestal 
Legion hall in Castle Creek. Each wom- 
an received a Christmas corsage. Danc- 
ing followed the lobster or turkey din- 
ner. 


DAYTON—Speakers of the evening line up with Chairman George W. Brandt (sec- 


Piedmont meeting at Greensboro, N. C., 
Dec. 9, and the south area session next 
day at Charlotte. Lee W. Sherrill, Min- 
nesota Mining & Mfg. Co., spoke at 
Greensboro; O. L. Pederson, of the 
same firm, was the Charlotte speaker. 


ond from left). At left is E. E. Walker, president of E. E. Walker Co., Dayton, who 
introduced Edwin Stouten, operator of Capitol Engineering Co., Grand Rapids, Mich., 
and C. A. Barrett (far right), of the Die-Draulic Grip Co., Inc., Grand Rapids. 


—Earl E. Todd, Jr. 
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New Uses for Isotopes 
Predicted by Engineer 


New uses of radioactive isotopes in 
tool engineering were predicted at the 
December meeting of Hamilton Chapter 
42. The speaker was M. T. Neill, sales 
engineer for Curtiss-Wright of Canada, 
Ltd., of Oakville, Ont. 

In a talk entitled “Atomic Energy 
and the Tool Engineer.” Mr. Neill said 
there had been a tremendous surge in 
the’ use of isotopes in industry since 
1946. More than 4,000 organizations in 
Canada and the United States are li- 
censed to use isotope products now. 

Although utilization of isotopes in 
tool engineering has been rather limited 
to date, the speaker said, research will 
open up new uses. So far, isotopes have 
been employed as tracers to investigate 
tool problems such as friction, lubri- 
cants, tool wear and cutting tool per- 
formance. They have also been used in 
metallurgy for new developments. 

Isotopes, Mr. Neill explained, are 
in instrumentation 
automatically control 
processes in the paper. rubber, and 
plastics industries; in the inspection 
field, where cobalt and iridium have re- 
placed X-ray in inspection of welds. 


used in four ways: 
techniques to 


castings, and forgings; as tracers in 
the biological and process industries: 
and to increase the storage life of food. 

Eight past chairmen of the Hamilton 
chapter sat at the head table in the 
meeting in Fischer's Hotel. They were: 
W. A. Dawson, charter chairman, 1941; 
C. A. Fisher, 1942; J. N. Walton, 1946; 
George Churchill. 1950; C. W. Bulmer, 
1953; J. M. Snyder, 1954; F. C. John- 
son. 1955; J. A. Sheldon, 1956. 


WORCESTER—Mrs. Mary Hoyt, wife of Worcester’s first vice chairman, perches 
on Santa’s knee to tell him what she wants for Christmas, at the annual holiday 


Ladies Night program 
A... 
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CALUMET AREA—Discussing lecture on foundry practices at the chapter’s technical 
meeting in Whiting, Ind., are (front table, left to right) C. Scherer, tool engineer, 
GATX: W. F. Petersen, tool designer, Aero-Matic Engineering; B. W. Clark, senior 
engineer, Kaiser Aluminum and Chemical Corp.; and C. Mitchell, plant manager, 
GATX plant No. 3. —Johri R. Albrecht 


Rockford Repercussions 


Wife Questions Method 
Of Selecting Numbers 


Repercussions of the 
method of selecting random numbers, 


Tooling Text 
List Available 


A bibliography of textual and 
reference books on tool engineer- 


coin-and-die 


as published in the August issue, have 
come from the wife of one of the men 
in the 454-member Rockford chapter. 
Mrs. Nels Balestri, a former high school 
mathematics teacher, whose husband 
obviously has a low number in Rock- 
ford’s alphabetical list of 
raises the question of how one-digit 
and two-digit 


ing subjects has been compiled 
by the Society's national educa- 
tion committee. 

The list is now available on re- 
quest without charge from Head- 
quarters, American Society of 
Tool Engineers, 10700 Puritan 
Avenue. Detroit 38, Mich. 


members, 


numbers can ever be 
chosen, if the coin. and die are always 
tossed three times in order to generate 


a three-digit number. 


To review the formula. the toss of a 
penny and a six-sided die is  inter- 
preted as follows: “heads on the penny 
adds three to the point on the die; 
‘tails’ subtracts two from the point 
rolled; and if an ace comes up on the 


die. the toss is made again. The first 
toss generates a single random digit, 
with subsequent throws being made for 
each digit position. With over 400 men 
in the Rockford chapter, the throws for 
attendance prize would always be three 
in number. which worried Mrs. Balestri. 

In case other chapters may have run 
problem, here is the 
given Mrs. Balestri by Ed 
Varnum, the Rockford mathematician 
who ‘discovered’ the method: The first 
man on the list has the number 001; 
the second, 002; ete. The fourteenth 
man’s number is 014, and the thirty- 
seventh, 037. 


into the same 
answer 


The first throw will gen- 
erate a zero with the same probability 
as any other digit: This gives the first 


In line behind her are her husband (left). Mrs. and M: hundred men on the list’ the same 
Maynard (he, membership chairman), and the Reynald Sansoucy’s. Mr 
Sansoucy was chairman of the arrangements committee. —R. A. Cusson ol 


ch ince of Loe ing selec ted us the et ond 
any other hundred. 
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ASTE Tool Show 
and 26th Annual Meeting, May 1 
through 8, at Philadelphia. Show at 
Philadelphia Convention Center. 


Chapter 


Cacumet Area—Feb. 24, 6:30 p.m.. 
Phil Smidt & Son Restaurant. Whit- 
ing. “Large and Small Lots Gaging™ 
and film by W. F. Jenks and A. H. 
Johnson, Pratt & Whitney. 

Cepar Rapips—Feb. 13, 6:30 p.m., 

Sheraton Montrose Hotel. “Plastic 

Tooling” by Frank J. Boehm, Jr 

Laboratory demonstration and a film. 


CHAUTAUQUA-WARREN—Feb. 15, 7 p.m.. 
Viking Temple. Jamestown. Ladies 
night and dancing. 


Des Moies—Feb. 12. 7 p.m.. Des 
Moines Golf & Country Club. “Tool 
Engineers in Utah” by Les Seager. 
national director. Education Night 
and election of officers. 


Erte—Feb. 4, 6:30 p.m.., General Elec- 
tric Community Center. “Vibratory 
Parts and Materials-Handling Equip- 
ment” by W. McKinsey, Jr.. manager. 
Parts Handling Equipment Dept.. 
Syntron Company. Election night. 


Fox River Vattey—Jan. 28. 6:45 p.m.. 
St. Charles Vets Club. “Automatic 
Welding Fixtures” by C. C. Peck of 
C. C. Peck Co. Introduction of new 
members: presentation of pin and kits. 


Greater New York—Feb. 3. 8:30 p.m.. 
Hotel New Yorker. “Use of Air Power 
Devices for Handling and Positioning 
Parts in Production” by H. S. Ca- 
dieux. New York district manager. 
The Bellows Co. 
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Hamitton Districr—Feb. 14. 6:30 
p.m., Brant Hotel. “Ceramic Cutting 
Tools” by G. W. Barnes, Norton Co. 


INDIANAPOLIS—Feb. 6, 8 p.m., 40-8 
Chateau. “The Role of Coolants in 
Machine and Grinding of Metals” by 
C. A. Sluhan, Master 
Chemical Corp. 


president, 


Feb. 17. 7 p.m.. Arbor Hills 
Club. “The Society’s Re- 
search Activities, Current and Fu- 
ture” by Col. L. S. Fletcher. research 
fund director, ASTE. 


Country 


Keystone—Feb. 17, 6:30 p.m., Castle 
Restaurant. Scranton. “Automation” 
by Orland Sayre. sales engineer, The 
Bellows Corp. 


Littte Rock—Feb. 13. 7:30 p.m., 
Hank’s Dog House. “Metal Stitch- 
ing.” by John Trout, Acme Steel Co., 
Product Div. Election of officers. 


Lonpon-St. THomas—Feb. 21. 8 p.m., 
Electric Autolite. Ltd.. Sarnia. Plant 
tour. 


Merrimack Vattey—Feb. 6, 6:45 p.m.. 
Greenridge Turkey Farm Restaurant. 
Nashua. “The Selection and Heat 
Treatment of Alloy Steels” by Nor- 
man N. Brown. assistant to the presi- 
dent, Wheelock. Lovejoy and Co. 


Mitwaukee—Feb. 13. 6:30. American 
Serb Memorial Hall. “Proper Selec- 
tion of Grinding Wheels” by Charles 
E. Van Riper, Norton Company. 


Mississippi—Feb. 3. 7 p.m.. American 
Bosch Co.. Columbus. Plant tour. 


Montreat—Feb. 19, 7:45 p.m., Canadi- 
an Legion. “Story of Measurement,” 
representative of DoAll—FEastern 
Canada, Ltd. 


Muncie—Feb. 4. 6 p.m., Empire Room, 
Delaware Hotel. “Turning and Trac- 
ing” by Edward Raber, 
Machine Tool Co. 


Automatic 


NeBRASKA—Feb. 20, 7 p.m., Omaha. 
Talk by Les Seager, Salt Lake City, 
national ASTE director. Election. 


NORTHERN New Jersey—Feb. ll. 8 
p.m., Essex House Hotel, Newark. 
Talk on standards by George Mce- 
Laughlin, area standards committee 
chairman. Film on automation pro- 
duced by Westinghouse. Election. 


NORTHWESTERN PENNSYLVANIA—Feb. 6, 
6:30 p.m., Legion Home, St. Marys, 
Pa. Technical session: “Precision 
Barrel Finishing” by Donald A. 
Mosher, Elmira Heights, N. Y., presi- 
dent of BMT Mfg. Corp. 


Ottawa 18, 8 p.m., Na- 
tional Museum. “Story of Measure- 
ment” by Albert Sawyer, DoAll 
Eastern Canada, Ltd. 


Paterson—Feb. 3, 8 p.m., Brownstone 
House. “Tools and Dies” by Al El- 
ston, Mack Truck Co. 


PHILADELPHIA—Feb. 21, 7:30 p.m., En- 
gineers Club. “Tool and Die Design” 
by Robert Hohl, chief engineer press 
shop tooling, Standard Pressed Steel. 


PrrepMoNt—Northern Area: Feb. 10, 
6:30 p.m., Greensboro, N.C. Southern 
Area: Feb. 11, 6:30 p.m., Charlotte. 
N.C. “Applications, Limitations, and 
Economies of Throwaway Insert Car- 
bide Tooling” by W. L. Kennicott. 
chief engineer. Kennametal, Inc., at 
both meetings. 


PortLanp, Me.—Feb. 7, 7 p.m., Fal- 
mouth Hotel. Talk on coolants by rep- 
resentative of S. C. Johnson & Sons, 
Inc. Election of officers. 


PorTtLanp, Ore.—Feb. 20. 6:30 p.m., 


Burns Restaurant. “Carburizing” by 
James Bates, Hyster Co.; “Heat 


Treating of Stainless Steel” by Wil- 
liam Rice. metallurgist. Electric Stee] 
Co. Election of officers. 
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Rocuester—Feb. 3, 8 p.m., Barnard’s 
Exempt Club. Panel on dies, jigs and 


fixtures, gages, screw machines. 


Sacinaw 13, 7 p.m., 
Zehnder’s, Frankenmuth, Mich. “Di- 
amond in Industry” by Everett Sin- 
clair, grinding engineer, Norton Co. 


San Fernanpo Vattey—Feb. 5, 8 p.m., 
Hody’s Restaurant, North Hollywood. 
“Welding Tooling for Missile Produc- 
tion” by B. R. Russell, president of 
Airline Welding & Engineering. 


ScHUYLKILL VaLLteY—Feb. 11, 6:30 
p.-m., Berkshire Hotel, Reading, Pa. 
“Air Gaging” by F. Meyer, Jr., man- 
ager, instrument gage division of 


Taft-Peirce Mfg. Co. 


SprinNGrieLD—Feb. 12, 6:30 p.m., Ever- 
glades, Columbus, O. Joint meeting 
with Columbus chapter. “Foreign 
Vs. American Machine Tools” by 

. ASTE President Harold E. Collins. 


St. Loutis—Feb. 6, 6:30 p.m., Rugger’s. 
Old-timers night, election of officers. 


Tri-Cities—Feb. 12, 6:30 p.m., Legion 
Club, Moline, Ill. Talks by C. A. Bar- 
rett, research engineer, Die-Draulic. 
Inc., and Ed Stouten, owner. Capitol 
Engineering Co.. Grand Rapids. 


Twin Cit1res—Feb. 5, 6:30 p.m., Cole- 
man’s Restaurant, St. Paul, Minn. 
“Turret Punch Presses as Production 
Aids” by John H. Powers, sales man- 
ager. Wiedemann Machine Co. Film. 


Winpsor—Feb. 10. 7:30 p.m., Prince 
Edward Hotel. “Ceramic Tooling, A 
Challenge of Physical Properties” by 
George W. Barnes, of Norton Co. 
Norbide Div.. Hamilton, Ont. 


Worcester—Feb. 4. 6:30 p.m., Boy’s 
Trade High School. “Story of Meas- 
urement” by C. G. Schelley. Wilkie 
Foundation director. DoAll Co. 
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Obituaries 


Leslie L. Thill, Calumet Area, su- 
perintendent of manufacturing with 
Barco Manufacturing Company. Mr. 
Thill was charter chairman of Calumet 
chapter and was highly regarded in the 
tool engineer industry. 


Norbert A. Heyer, member-at-large. 
project engineer for O’Sullivan Rubber 
Corporation. 


Alexander Gabay, Golden Gate, No- 
vember 12, 1957. One of the original 60 
founders of ASTE and a charter mem- 
ber of Santa Clara Valley, Mr. Gabay 
was, at the time of his death, connected 
with the firm, Business and Engineering 
Associates, Cupertino, California, as a 
consulting engineer. 


Lloyd V. Harding, Detroit, develop- 


ment engineer, The Cross Company. 


Lester F. Lewellen, Dayton, ma- 
chinery designer, Shartle Brothers. 


James M. Millikin, Buffalo-Niagara 
Frontier, tool superintendent, Twin 
Coach Company. 


William J. Noth, Buffalo-Niagara 
Frontier, National Editorial Committee 
chairman 1944 and 1945 and, at the 
time of his death, tool engineer, Phinney 
Tool and Die, Incorporated. 


Sher M. Quraishi, Macomb County. 
gage processing analyst, Department of 
the Army, Detroit Arsenal. 


Russell H. Rideout, Buffalo-Niagara 
Frontier, chief engineer, Buffalo Forge 
Company. Mr. Rideout was National 
Membership chairman from 1944 to 
1947. 


Eric H. Modin, Fox River Valley, 
superintendent of Oak Manufacturing 
Company. 

S. R. Swenson, Chicago, chairman 


of the Board and treasurer, Midwestern 
Tool Company. 


Olin Wilson, Calumet Area, general 
mechanical foreman, Inland Steel Com- 
pany. 

William Kerr Stamets, Pittsburgh. 
chairman of the board and president of 
William K. Stamets Company. Past 
president of American Machine Tool 
Distributors Association, Mr. Stamets 
was also president and chairman of the 
Enterprise Company of Columbiana, 
Ohio and the Stamets Export Company 
of Pittsburgh. 


Herman J. Steinmetz, New Haven, 
general foreman for Waterbury-Farrel 
Foundry. Mr. Steinmetz was chairman 
of the National Education and Train- 
ing Committee 1947-48. 


Herbert J. Poosch, Oakland Com- 
pany, tool engineer for Federal Engi- 
neering Company. 

Oscar W. Cooper, Fairfield County, 
member of National Constitution and 
Bylaws Committee 1947-48 and chief 
methods engineer for Pitney-Bowes. 
Incorporated. 


Walter F. Wilhelm, Dayton, machine 
designer at East Dayton Tool and Die 
Company. 

William E. Mackie, Detroit, chief 
checker tool engineer, Time Engineer- 
ing Company. 

Ernest Rockafellow, Saginaw Val- 
ley, owner of Automation Design and 
Engineering Company. 

Irwin Dolansky, Cleveland, tool de- 
signer for Jack and Heintz. 

George D. Sills, Peoria, estimator 
for Caterpillar Tractor Company. 

Thornton W. Mackay, Little Rhody, 
methods engineer for Foxboro Com- 
pany. 

Reinhold Young, New Haven. tool 
designer for Sargent & Company. 

Earl Fred Sager, Pittsburgh. finish- 


ing division superintendent, Walworth 
Company. 


Position Wanted 


AVAILABLE, CHIEF ENGINEER. 25 
years experience with machine tools. 
Four years as chief engineer, machine 
tool plant on automatic and special 
machines. Five years as chief engineer, 
power tool plant. Six years as manager, 
large gear plant. Ten years of produc- 
tion and tool design on power tools. 
Registered professional engineer in 
Wisconsin. Midwest location pre- 
ferred. Salary expected, commensurate 
with ability. Paul E. Butzin, 7104 
Richmond Court, Wauwatosa 13, Wis- 
consin. 


Position Available 


WANTED, MANUFACTURER'S REP- 
RESENTATIVE—to represent young 
aggressive cemented carbide metal 
manufacturer distributing on national 
scale. Representation desired in key 
industrial areas excluding Detroit and 
Cleveland. Write direct to Bill Alm- 
dale, The Walmet Corp., Box 507, Oak 
Ridge Sta., Royal Oak, Mich. 
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For the first time, on work 
held between centers— 
chucking and clamping 
time are eliminated; 
unobstructed end-to-end 
machining is possible 


Free-wheeling, the centering pin, held in 
its maximum extended position by the spring, 
engoges the work surface first. The horizontal- 
ly free moving ‘driving pins’, their ends 


tailstock ram moves the work into 
position against the driving pins, the center- 
ing pin is forced back into the driving-center 
head against the pressure of the spring. The into the grooves around the circumference 


DRIVING 
CENTER 


So new and different that we dare to use the word revolutionary! 
You have used live centers for years—now we give you a new word 
for your shop vocabulary: the Driving Center. 


The action of the IDEAL Driving Center is simplicity itself— 
basic hydraulic and friction principles, with steel balls taking the 
place of a fluid, provide its operating action. 

The IDEAL Driving Center is another step in the direction of 
automation. Spectacular time savings can be achieved through elim- 
ination of chucking and clamping, by end-to-end machining without 
removing the work, loading and unloading without stopping the 
machine. 

The Driving Center provides a rigid, direct drive, without backlash; 
there are no problems with slack or chatter; the unit functions equally 
well with uniform work pieces, rough castings, forgings, other uneven 
shapes or surfaces. 

Available to fit Morse tapers No. 2 to No. 6, work diameters from 
.407” to 6.375”. Call or write us today. We'll be glad to rush you 
complete details and prices. 


Fincily the pin ends cre forced so deeply 
inte the moss of balls that no further longi- 
tudinal movement is possible. The fiuid action 
of the bolls distributes pressure evenly, so 
thet each pin is driven into the work face 
with equol pressure. Some of the balls slip 


flecting in a “‘fivid'’ of hardened stee! bolls, 
heve sot yet mode contact with the work. 


l IDEAL INDUSTRIES, Inc. 
4152-8 Park Avenue 
Sycamore, Illinois 


flat ends of the driving pins cre forced into 
the moss of steel balls, starting to pack 
them more tightly 


Nome___ 


Plecse send me prices ond com- Firm - 
plete information on the operation 
ond application of the new ideal Address 
Driving Centers. 

City. 


of the centering pin where they jiom so tightly 
thet the centering pin cannot move back 
further in its cylinder. 


Zone State 
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AUTOMATICALLY SEQUENCED WATER-HYDRAULIC PRESS 
PUT TO WORK IN ALUMINUM PLANT 


An automatically sequenced water- 
hydraulic extrusion press is now in op- 
eration at Kaiser Aluminum & Chemical 
Corp. It is so designed that it can be 
operated automatically or manually to 
extrude billets 9 to 12 in. in diameter 
and up to 36 in. in length. It can be run 
on automatic cycle up to any point in 
the process and then operated manually. 

Switchover point from automatic to 
manual operation or vice-versa can be 
preselected. 

Main ram of the press exerts a force 
up to 3500 tons, while maximum of the 
mandrel piercer is 250 tons. Ram, man- 
drel piercer, container, gate locks and 
shear are all operated by water at 4250 
psi. Billet loader and die carrier, how- 
ever. are oil hydraulically operated at 
750 psi. 

Principal feature of the machine is its 
built-in automatic control for 
movement of the main moving cross- 


cycle 


Tr 


j 


head. This system, employing a water 
operated oil hydraulic servo arrange- 
ment, controls the main ram fast ad- 
vance (the extrusion stroke) and the 
return stroke to starting position. Two 
electrical circuits energize and de-en- 
ergize solenoid operated valves through 
limit switches, automatically control- 
ling all elements of the press through 
the entire extrusion cycle. The limit 
switches actuate the larger hydraulic 
valves and set various parts of the ma- 
chinery into action. 

Electrical interlocking of the mov- 
ing components prevents  out-of-se- 
quence operation during the automat- 
ic cycle or carelessness in manual op- 
eration. 

The press was designed and built by 
Birdsboro Steel Foundry & Machine 
Co. to extrude a range of aluminum 
tube sizes and assorted shapes at Kai- 
ser Aluminum & Chemical Corp. 


POWDER METAL TECHNIQUE 
BROADENS INDUSTRIAL USE 


Expanded industrial use of precision 
parts made of powder iron and steel 
alloys is anticipated as a result of a 
new powder metallurgy process devel- 
oped by P. R. Mallory & Co. Inc. The 
process, called Steelmet, is capable of 
producing intricate components with 
properties comparable to machine 
wrought parts. 

Important aspect of the technical de- 
velopment is the fact that it appears 


Ductility of alloys made by Steelmet 
process makes it possible to produce 
intricate parts from powder iron for 
high stress applications. The same 
composition was used for both the 
gear at the left and the steel bar 
which has been twisted two full turns. 


to close the physical property gap that 
has previously limited broad usage of 
ferrous powder metallurgical parts in 
highly stressed structural applications. 
With the Steelmet process, according 
to Dr. F. R. Hensel, Mallory vice-presi- 
dent in charge of engineering, “it will 
become feasible to produce by powder 
metallurgy many precision parts for 
industry such as gears, cams, levers, 
pawls, ratchets which now are pro- 
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UNIQUE 


“ONE SOURCE” 


CASTING ANALYSIS 


Offers “More Casting Value Per Dollar” 
in Monarch 


LUMINUM PERMANENT 


FUNCTIONAL ZINC DIE CASTING 


Effective value analysis requires experi- 
enced judgement and knowledge of all 
methods involved. Years of experience 
in design and production of aluminum 
permanent mold, aluminum and zinc die 
castings, ready for assembly—enables 
Monarch to give you factual costs and 
impartial design analysis. 


SaveTime. Save Money. Contact Monarch 
on your casting requirements. Monarch 
produces the finest castings that can 
be made by each method. Send today 
for our new brochure—‘‘ Manufacturing 
Achievements in Molten Aluminum’’. 


MANUFACTURING 
in MOLTEN 


ACHIEVEMENTS 
ALUMINUM 


MONARCH ALUMINUM MFG. COMPANY 


9205 Detroit Avenue Cleveland 2, Ohio 
INDICATE A-2-154 
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duced by more expensive machining 
methods.” He cites as an example of 
this point a small part now supplied 
by the new process for less than 25 
cents which would cost more than four 
times as much if produced as a wrought 
part. 

During the several years of research 
preceding development for the tech- 
nique, efforts were concentrated on 
using cheaper grades of commercial 
iron powders as the basic raw materi- 
al. This was done in order to make 
the development applicable to the 
widest possible market in the structur- 
al applications field. 

During its preparatory work, the 
company succeeded in producing a 
variety of iron alloy powders of close- 
ly controlled particle size and particle 
size distribution. Carefully controlled 
thermal, physical-chemical and me- 
chanical steps have achieved raw ma- 
terials which can be converted by a 
single pressing and sintering operation 
to many iron alloy compositions which 
are at least 95 percent dense. Thus 
there is no need for such techniques 
as copper infiltration, multiple press- 
ing and sintering or hot pressing. 


Flanged bushings made of powder iron 
alloys are unloaded from a sintering 
furnace in Mallory’s Steelmet pilot 
plant in Indianapolis. 


Development of the technique has 
earned for Mallory the Industrial Sci- 
ence Achievement award presented an- 
nually by the American Association 
for the Advancement of Science to a 
company which develops a_ practical 
application of a basic scientific dis- 
covery. 


GAGE MEASURES THICKNESS 
BY ELECTRONIC PULSES 


Film and foil speeding by at 100 fps 
is scanned by low-intensity x-rays in 
split second pulses which measure strips 
0.0002 in. thick with accuracy of mil- 
lionths of an inch. This Measuray R 
gage, developed by The Sheffield Corp.. 
uses pulses instead of continuous radia- 
tion, and pinpoints changes of thickness 
during extremely high speed. At 600 
pulses per second, the new gage pro- 


vides an individual thickness reading 
every third of an inch on foil fed 
through at 1000 fpm. It may be utilized 
on plastic film, foils of steel, aluminum, 
copper or brass, and on sheet and bar 
stock. Up to 36,000 individual readings 
per minute can be taken on strip. 
Ultra fast cycle allows the gage to 
make use of high-speed electronic 
counting, marking and sorting devices. 
It also can be used with production 
analyzers and other accessory devices. 


CARBIDE TOOL STUDY 
SHOWS INCREASED USE 


A survey of industry’s use of solid 
tungsten carbide, rotary cutting tools 
was recently released by the Carmet 
Div. of Allegheny Ludlum Steel Corp. 
which reported an increase of more 
than 500 percent in the past three years. 
The gain, the report says, was brought 
about primarily through new applica- 
tions and new designs in the tools them- 
selves—development of these tools has 
not reached its full potential. ; 

Many rotary cutting tools mainly 
reamers and twist drills, that formerly 
were tipped with carbide now are being 
made of solid carbide. Tool manufac- 
turers seem to. find that solid carbide 
gives better over-all performance at 
lower cost for many applications, taking 
into consideration higher initial cost of 
solid carbide. 

Among reasons cited in the survey 
for increased interest was (1) desire of 
tool manufacturers to get longer lasting 
tools with fewer sharpening or regrinds; 
(2) advanced techniques in powder met- 
allurgy which make better cemented 
carbides available; (3) high degree of 
accuracy available in preformed solid 
carbide tool blanks; and (4) increased 
cost of diamond wheels and the labor 
to finish the nonpreformed carbide. 

The survey indicated that size range 
for solid preformed carbide tools ap- 
parently is preferable in the 34 to 34- 
in. diameter range. Economics of pro- 
ducing these tools seems to show that 
it is less costly on tools less than “¢ in. 
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in diameter to grind the flutes from the 
solid. 
diameter, most manufacturers use the 
conventional tipping method. However, 
beyond this size range, where high ri- 
gidity or high resistance to wear (in 
case of end mills) is required, solid 
carbide tools would be desirable. 
Segment of the market in which Car- 
met is active is the preforming of the 
solid carbide cutting tools. In preform- 
ing, the almost finished tool design is 
machined into the carbide while it is 
still in the presintered or soft state, 
and then sintered in special furnaces. 


On tools larger than 34 in. in 


ALUMINUM COATED STEEL 
PROVIDES EXTRA BENEFITS 


Steel that is protected against corro- 
sion with a special aluminum coating is 
now being utilized in manufacture of 
economical cable support systems by 
Chalfant Products Co. The material. 
which combines surface properties of 
aluminum with strength of steel, per- 
mits support of heavy cable loads and 
requires little maintenance throughout 
the extremities of cable travel. 

Experiment indicates that the new 
Armco Aluminized steel, Type 2, with- 
stands effects of corrosion, under nor- 
mal industrial conditions more than 
three times longer than commercial 
zine coated galvanized steel. After ex- 
posure tests conducted in an industrial 
atmosphere during a 17-year period. 
the aluminum coated steel was intact 
and still in useful condition. 

At temperatures as high as 800 F the 
aluminized steel shows strength and 
rigidity. 


BRITTLE METAL MACHINING 
SIMPLIFIED BY ULTRASONICS 


Problems encountered in shaping and 
machining of ferrite and other hard, 
brittle metals seem to be overcome by 
ultrasonic techniques. At least it is 
through this method of machining that 
The Sheffield Corp.’s research division 
is solving difficult cutting jobs involving 
ferrite. A specific problem, for exam- 
ple, has been to cut a slot 0.0015 in. 
wide through the wall of a ferrite toroid 
for insertion of a 0.001-in. thick silver 
pickup. Such assemblies are used ex- 
tensively in electronic controls, and the 
problem of machining hundreds of such 
slots at a time is currently under study. 

Another ferrite application is machin- 
ing of an irregular shape into another 
type of ferrite toroid to be used as a 
saturable reactor core. When machined 
on a jig bore using diamond wheels, the 
brittle ferrite loaded the wheels, causing 
breakage and scrap losses. The problem 
also involved critical tolerances. Shef- 
field’s ultrasonic equipment, called Cav- 
itron, proved successful because of its 
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This Ferramic ring was produced by 
an ultrasonic machine tool. 


ability to use tools in the softened state. 

Ultrasonics again proved successful 
for shaping hard, brittle materials 
when it was used as the tool for a pro- 
duction method for machining ferramic 
rings to required tolerances. 


COMBINED UNITS 
CREATE SPECIAL MACHINE 


Nine automatic cam feed units and 
an automatic indexing table have been 
combined by The Avey Div. of the 
Motch & Merryweather Machinery Co. 
to create an automatic piston smoke 
hole drilling machine. 

After parts are loaded into the fix- 
ture, they are automatically clamped. 
One unit then drills one 3; ,-in. diam 
hole on 24 deg angle, four units drill 


four %4-in. diam holes on 2 deg angle, 


and four units drill four *,,,-in. diam 
holes on 4 deg angle. 

These operations complete, the table 
indexes 15 deg and the units drill the 
four remaining %,,-in. diam holes on 
2 deg angle and three %,-in. diam 
holes on 4 deg angle. The table again 
indexes, this time 180 deg, and the 
operations are repeated on the oppo- 
site side of the piston. Control of the 
drill units and their respective cycles 
are controlled by telephone stepping 
switches. 


LN 
“where has this 
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Template Drill Bushing 4 


been 
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all my life?” 
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That’s what they say when 
they try PEM Self-Clinch- 
ing Drill Bushings—and 
watch template assembly 
costs go down. 


One-hole compression- 
mounting positively locks 
bushings into template 
metal—in one operation. 
Simple, fast, economical. 
No riveting, welding, in- 
dexing, nesting—no out- 
board supports. 

High torque and pull-out 
resistance. 


Alignment and center dis- 
tances secured, auto- 
matically. 


Permit thin gauge, light 
weight templates. 


Why don’t you write for 
literature and samples for 
test? Penn Engineering & 
Manufacturing Corp., 
Doylestown, Pa. 


PEM 
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TRIANGULAR and SQUARE 
THROW-AWAY INSERTS 
for Negative Rake Toolholders 


An Entirely New Aluminum Oxide Cutting Tool Material 
Made by a Completely New Process 


High purity ceramic material. 
Extremely fine microstructure. 
Consistently uniform. 

Higher strength and greater shock resistance. 
Resists heat, edge wear and abrasion. 

Cuts material in high hardness range. 

Tests have proved that VR-97 will produce 
more pieces per cutting edge. 


SEND FOR NEW BULLETIN 


Complete details, specifications and dimensions in- 
cluded in Bulletin No. 5710. Write for your copy or 
call your local V-R representative or distributor. 


MANUFACTURERS OF. CEMENTED CARBIDES, TOOLHOLDERS, TANTUNG® CAST ALLOY CUTTING TOOLS 
and THROW AWAY FACE MILLING CUTTERS. 


Vascoloy-Ramet Corporation 


“SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 
834 Market Street ¢ Waukegan, Illinois 
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Drill Presses 

Line of high speed automatic-cycling 
drill presses are designed so that spin- 
dle speeds, feed range, stroke, feed 
stroke and rapid approach are infinitely 
adjustable. Morris Air-Oil-Matic drill 
heads provide automatic cycling with 
fast approach and fast return for drill- 
ing or tapping and positive stop with 


adjustable time delay for such opera- 
tions as spot facing, counterboring, etc. 
The machines are furnished in single or 
multiple-spindle models. 

Each spindle has an individual con- 
trol station by which the type of opera- 
tion is selected, then when the start but- 
ton is pushed, the drill automatically 
goes through the selected cycle. 

Adjustable speed drive provides inti- 
nitely adjustable spindle speeds with 
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maximum spindle speed of 8000 rpm 
available on the standard machines. 
Seventeen different ranges of spindle 
speeds are available, and the speeds 
within the range are infinitely adjust- 
able with a ratio of 7:1 maximum to 
minimum spindle speed. 

Multiple feeds and rapid approaches 
are available through the use of special 
feed dogs. 

Secrest Machine Co., 1507 M. St.. 
N. W., Washington 5, D. C. T-2-1 


Testing Machine 


An air-operated stress-rupture and 
creep-testing machine assures conven- 
ient, uniform load application for indefi- 
nite periods. Indefinitely adjustable 
loads to 30,000 lb can be applied with- 
out shock and maintained regardless of 
normal pressure. 
Load is indicated by either of two mer- 


fluctuations in line 


cury column indicators: low range is 
0-6000 Ib, and high range is 0-30,000 Ib. 
Specimen may be tested at any tem- 
perature from 0 to 1800 or 2000 F. 
Temperatures are automatically main- 

tained by an electric furnace. 
Tinius Olsen Testing Machine Co.., 
7479 Easton Road, Willow Grove, Pa. 
T-2-2 


Cutoff Machine 


Designed to handle either wire or flat 
stock, the metered. automatic cutoff ma- 
chine will repeatedly cut material to 
any length from 2 in. through 30 ft. Ma- 
chine capacity will service six wires of 
0.065 by up to 3 in. wide at the rate of 
60 fpm. Tolerance of cut lengths on 
shorter lengths is =% in.; intermediate 
lengths is +42 in. and longest lengths 
is =\g@ in. 

Operation involves pushing the “On 
and Off” switch and setting the metered 


length requirement on the dial. The 
simple metering device allows an oper- 
ator to set the length range for a specific 
job. A counter stops the machine after 
the required number of pieces have been 
produced. 

The machine may be operated as a 
unit or may be used in conjunction with 
existing reel, roll feed, straightener or 
other equipment. 

Durant Tool Supply Co., 1-15 Thur- 
bers Ave., Providence, R. I. T-2-3 


Index Table 


GEM-26 model dial index table, 26 in. 
in diameter, will index a weight of up 
to 2000 lb and may be equipped with as 
many as 12 stations. 

The table will index to =0.001 in. on 
a 24-in. work circle with true Geneva 
motion. Workpieces are _ positioned 
smoothly in as little as 24 sec. 

Rotary air motor, solenoid valve, and 
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FORMING PRODUCTION 


PROFITS... Cutomatically 


16,000 PARTS PER HOUR 
ona 


NILSOn 


Cutomalit 


Whether your product is formed simply . . . or requires 
complex bending in several planes . . . a Nilson 4-Slide 
may be the solution to your production problems. 


The sketch above shows the tooling used by a leading 
manufacturer to mass-produce metal hooks—at the rate 
of 280 pieces per minute! A Nilson 4-Slide has proved 
to be the most efficient, economical way to manufacture 
this product . . . and many other kinds of wire forms and 
small metal stampings. 


Manufacturing costs must be kept down to meet today's 
competition. The combination of high speed and product 
uniformity —basic advantages of Nilson 4-Slides— means 
maximum production, minimum operating costs. 


Before you design, tool, or specify manufacturing methods 
for your product, get in touch with Nilson. Over 60 
years of experience with wire and metal forming appli- 
cations can help you form better products . . . more 
profitably. 


1502 Bridgeport Avenue « 


PRODUCT: Deadlock Hook 
MATERIAL: Soft Basic Wire 
PRODUCTION: 280 Pieces 
Per Minute 
MACHINE: No. S-0 
Nilson 4-Slide 


SIZE RANGES 
Wire up to 2” diameter 
Ribbon stock to 344” wide 
Feeds up to 32 

5 TO 75 TON 

PRESS SECTIONS 


NILSOn 


THE A. H. NILSON MACHINE Co. 


Shelton, Conn. 


AUTOMATIC WIRE & RIBBON METAL FORMING 4-SLIDE MACHINES e WIRE & STOCK REELS e WIRE 
STRAIGHTENING EQUIPMENT © AUTOMATIC STAPLE FORMING MACHINES e SPECIAL WIRE FORMING EQUIPMENT 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-158 
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limit switch are standard equipment 
with the table; electric and hydraulic 
motors also are available. In setup and 
maintenance operations, the extended 
shaft can be turned manually without 
air or electric power. 

Gray Equipment Co., 13600 Ford Rd.., 
Dearborn, Mich. T-2-4 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Live Centers 

Precision frictionless live centers are 
designed to have a life expectancy of 
practically 10,000 working hours. By 
employing ball and roller bearings, 
radial and lateral thrusts are sustained. 


avoiding wear and damage. Runout is 
held within 0.0001 in total indicator 
reading. Oiling is required only once a 
year. 

George Scherr Co., Inc., 200 Lafayette 
St., New York 12, N. Y. T-2-5 


Spiral Flute Reamer 

Standard length solid carbide chuck- 
ing reamer (with steel shank) featuring 
right hand spiral flutes are available 
in diameters from 1, to 34 in., over- 
all lengths from 34% to 9% in. There 
are 4 flutes in fractional sizes 
through 14 in.; 6 flutes on reamers 
from %2 through 34 in. 

Features of this spiral-fluted reamer 
include its straight shank for full 
chucking, brazed solid carbide cutting 
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tip, radius chamfer and right hand 
cutting. 


Tolerances of the 17 tools in this 


Series 1565-R are: diameters up to 
and including '4 in. plus 0.0002, minus 
a 0.0000; %2 to % in. inclusive, plus 


0.0003 to minus 0.0000; %i6 to 34 in. 
inclusive, plus 0.0004 to minus 0.0000. 
Shank diameter tolerance, all sizes, is 
plus 0.0005, minus 0.0005. 

The Atrax Co., 240 Day St., Newing- 
ton, Conn. T-2-6 


Welding Machine 


tube at the rate of 360 welds an hour, \ \ : , TO l iIOOK 
requires an operator only to load and X | f 


\utomatic welding machine, capable \ 
of welding collars on each end of a \ 


unload the parts used. 


The welding unit is a General Elec- x A | COS | S 
tric of inert are type, using 0.045-in. “y 
- diam. electrode at 72 ipm. It can also 


You need the answers to such questions as: 
Can a TUBULAR RIVET replace a solid rivet, screw 


\ or bolt and thereby accelerate production? 
; ' \ Would a SPLIT RIVET with a decorative head improve 
4 SELF-PIERCING product appeal? 

| JN \River Should a SELF-PIERCING RIVET be used and 

ZB # \ eliminate a drilling operation? 


Can a cold headed part such as a SHOULDER RIVET 
serve as a fastener and also provide a bearing surface? 
’ Would a TAPPED RIVET, made to receive a 
eae screwed-on assembly, simplify field service? 

These are typical questions asked of 
| Chicago Rivet engineers because keen 
em competition today makes necessary 
\ re-examination of production methods. 

No matter how complex or how simple your 
fastening problem may seem to be, get the 

cost saving advice that Chicago Rivet 
engineers can give. Send blueprint or 
sample assembly—no obligation. 


there ore Machines that will set | 
11 | 
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Turret Jaw Vise 


RIVET 


SHOULDER 


RIVET 


be used as a multiple-station indexing 
plate. With interchangeable fixtures 
several different operations can be ac- 
complished with the basic machine. 
Tri-City Tool & Machinery Corp.. 
P. O. Box 404, Rock Island, Ill. T-2-7 


Capable of clamping workpieces of Tubular or Split Rivets At a Time 
any shape with a positive grip on at Ps 


least 4 points. the All-Purpose’ rotary 
turret jaw vise uses no special inserts ? 

« or attachments. Vises are available hw & MACHINE CO. P: “ETS 


in machine and bench type models 
with jaw openings from 2 to 8 inches. 


960 S. 25th Ave. - Bellwood, Ill. Chicago Suburb) - Branch Factory: Tyrone, Pa. 


They are designed to insure quick, FOR YOUR FILES—Rivet catalog describing 1388 stand- 
and Gad 2 nale and muitia 
4 accurate set ups and may be applied Ore: unuIar Gnd 3p ets and 26 single and multiple 
automatic rivet setters 
for through drilling and tapping as _ 


no vise spindle obstructs the way of 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-159 
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assure higher production 


precision die sinking! 


The facts speak for them- 
selves when more and more 
metalworking engineers are 
finding that T-J Cutters as- 
sure precision accuracy, and 
high production die sinking. 
T-J Cutters are extra sturdy 
too... for longer life... 
reduced die costs . . . more 


profits for you. 


Specially designed and pre- 
cision manufactured for 
speed, accuracy and long 
life, T-J's complete cutter 
line means less breakage... 
more work between grinds. 
Made from the finest tool 
steels available . . . properly 
machined . . . scientifically 
heat-treated and accurately 
ground. Send for catalog 
No. 1057 for information 
of T-J's wide range of styles 
and sizes. The Tomkins- 
Johnson Co., Jackson, Mich. 


We Invite Your Inquiries on 
Special Cutters Too! 


TOMKINS-JOHNSON 


AIR AND HYDRAULIC CYLINDERS CUTTERS ClINCHOR 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-160 


the workpiece. By use of the locking 
pin, the tool also may be operated as a 
parallel vise, yet the turret jaw may 
be rotated to any position of recesses 
provided. 

Hudson Automatic Machine & Tool 
Co., 137-139 Thirty-eight St., Union 
City, N. J. T-2-8 


Parting Compound 

A Nicrobraz material, called White 
Stop-Off, acts as a parting compound 
to prevent the brazing of mating sur- 
faces during furnace brazing operations. 
The material; supplied in powder form. 
is mixed with a volatile plastic, called 
Nicrobraz cement, to facilitate appli- 
cation, 

It may be applied by brushing, dip- 
ping or spraying. Residue following 
brazing is easily removed by air-blast- 
ing or brushing. 

Wall Colmonoy Corp., 19345 John 
R St., Detroit 3, Mich. T-2-9 


Tool Grinders 


Two models have been added to the 
Ex-Cell-O line of off-hand tool grinders. 
Both of the double-end, reciprocating 
type, they are Style 142 for conven- 


tional grinding with vitrified or dia- 
mond wheels, and Style 264 equipped 
with metal-bonded diamond wheels for 
electrolytic grinding. 

They are designed to perform two 
jobs in one: conventional grinding at 
one end and chip breaker grinding at 
the other. Because of adjustable, pow- 
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er-controlled reciprocation of the grind- 
ing wheels, the operator only needs to 
hold the tool at the preset angle. A 
vertically adjusted table. accommodates 
an adjustable tool block fixture which 
holds the tool in place while grinding 
the desired angle on the chip breaker 
groove. 

The grinder has adjustable stroke 
of 0 to 1% in.; adjustable reciproca- 
tion of 0 to 220 strokes per minute; 
and a_ built-in motorized precision 
grinding spindle, saddle-mounted to 
reciprocate along hardened-and-ground 
bars. 

Ex-Cell-O Corp., 1200 Oakman Blvd., 
Detroit 32, Mich. T-2-10 


Drill Point Checker. 


The Matrix drill point measuring ‘ 


instrument is constructed so that two 
vees support either a straight or tapered 
shank drill; centrality is checked on the 
dial indicator to 0.001 in. 

The tool is available in a 14 to 34 
in. size and in a 34 to 2% in. size. 
Operation is simple, fast, and requires 


no previous training; setting standards 
are supplied for standard drill point 
angles. 

Distributed in U. S. by Engis Equip- 
ment Co., 431 S. Dearborn St., Chicago 
>, T-2-11 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Ultrasonic Cleaner 


A one-gallon portable ultrasonic 
cleaning unit for hard-to-clean objects 
and intricately assembled parts, utilizes 
sound waves, that are propelled into 
the cleaning solution to create a power- 
ful scrubbing action. In addition to 
cleaning, the unit is effective for de- 
greasing, decontamination, removal of 
excess flux, mixing, and emulsifying. 

The unit consists of a generator that 
features a built-in timer, turning knob 
and visual control, and produces an out- 
put of 50 watts average with a peak of 
200 watts; and a stainless steel one- 
gallon tank equipped with three trans- 
ducers capable of handling production 
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Cylindrical 
Grinding Attachment 


An accurate cylindrical OD dual- 
purpose grinding attachment uses true 
dead centers which assure concentricity 
to 0.0001 total indicator reading. It 
also is designed to serve as an in- 
‘spection instrument. 

When used on grinding operations 
the attachment is set directly on either 
the magnetic chuck or table of the 
surface grinder. When the attachment 
is to be used as an inspection fixture 


jobs on a continuous basis. No special 
installation or wiring is required; it 
needs only be plugged in and turned on. 

Hermes Sonic, 13-19 University Place, 


New York 3, N. Y. T-2-12 


MORE TOOLS PER MAN FOR 
MORE PROFITS! 


Even when labor was cheap and tools were castly, it was the best 
tooled shops that prospered. Now with wages higher and the werk deys 
shorter, it becomes imperative that every worker be supplied with every tool 
that will increase his hourly production. 


See that each lathe, planer and shaper operator has the correct 
ARMSTRONG TOOL HOLDERS for each operation he performs. Equip 
each machine with its full complement of ARMSTRONG Setting-up Tools. 
Use better balanced, handier ARMSTRONG WRENCHES on machines end 
lines. Specify ARMSTRONG Drop Forged and Lothe 
Dogs . . . Today, only quality tools can be truly economical. 


Write for an ARMSTRONG Coteleg. it has page after 


ARMSTRONG BROS. TOOL CO. 


5257 W. Armstrong Ave., Chicago 30, U. S. A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-161 
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Power-Full Idea in 
High Pressure 
Hydraulic Cylinders 


O-M series 
Heavy Duty Hydraulic Cylinders 

2000 PS! Shock Loads 

3000 PSI Non-shock Loads * Meet JIC Standards 


Tested, tried and proved powerful com- 
ponents in today’s fast-moving automation 
picture, these ruggedly constructed O-M 
Heavy-duty Hydraulic Cylinders breeze 
through heavy work loads, withstand shocks 
and strains, and provide smooth dependable 
power for a wide range of pressures and oper- 
ating conditions. 


Important design and construction features: 


1. Head Seal—“O” Ring with leather back-up 
washer assures positive seal between head 
and tube. 

2. Heads confine tubing O.D. to prevent 
breathing and thereby provide additional 
insurance against leakage under the most 
severe conditions. 

3. Heads are counterbored to pilot in accu- 


rately honed tubing to assure perfect align- 
ment. 


4. Multiple lip, self-compensating, Vee type 
rod gland packing. 

5. Step-cut ring type pistons are standard, 
but Vee type pistons are available for hold- 
ing application. 


6. Rod-gland cartridge is removable for easy 
maintenance. 


O-M Series TH High Pressure Hydraulic 
(oil) Cylinders are available in full range of 
sizes (115” to 8” bores) with standard and 
heavy duty piston rods. 


Mail coupon TODAY for Bulletin 105 
showing descriptive drawings of cylinders, 
mounting accessories and capacity chart. 


ORTMAN-MILLER MACHINE CO 


13 143d Street, Hammond, indiana 
Heve representative call 
CD Send Bulletin 105 


Name Positi 
Address 
City. Zone State 


INDICATE A-2-162 


162 


it is set on the surface plate. 

A built-in sine plate and micrometer 
permit grinding and inspection of 
tapers within seconds of an arc, spring 
loaded tail stock centers also contribute 
to accuracy, and a micrometer range 
from plus 0.025 to minus 0.025 elimi- 
nates need for gage blocks. An index 


plate permits work to be indexed with- 
in seconds of an are and has 24 
divisions. 

All moving parts are adequately pro- 
tected from water. coolant. grit and 
dust, ete. 
for cleaning. 

Gebhart Machine Tools, Ltd., 1608 
Victory Blvd., Glendale, Calif. 

T-12-13 


No disassembly is required 


USE READER SERVICE CARD ON PAGE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Portable Marking Unit 

The Marking Cruiser, 24 x 36 x 32 in. 
high, contains items necessary for hand 
stamping and provides both the tools 
and the working area for such opera- 
tion. The unit contains a retractable 
stool, two hammers, absorber pad, a 
lamp mounted over the font case and 


ATTEND THE 


ASTE 


TOOL SHOW 


CONVENTION CENTER 
PHILADELPHIA MAY 1-8 


SEE all the very latest advances 
and improvements in more than thirty 
major categories of industrial products. 


ATTEND top-level conferences, con- 
ducted by recognized authorities on 
the newest production techniques and 


developments. 


MEET end exchange ideas with 
management, engineering, production, 
sales people from the nation’s leading 
industrial concerns. 


| 


INSPECT the modern equipment 


and up-to-the minute manufacturing 
methods being utilized in booming 
Delaware Valley plants. 


¢ 


AMERICAN SOCIETY 


TOOL SHOW 


CONFERENCE 
MAY 1TO 8 


OF TOOL ENGINEERS 
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working anvil for easy sighting. Rub- 
ber-tired casters are retractable to per- 
mit stability when the unit is in use. 

The font case contains 4 sizes of hand 
stamps; «6, %2, % and “¢ in. of 40 
characters each. 

Geo. T. Schmidt, Inc., 4100 Ravens- 
wood Ave., Chicago 13, Il. T-2-14 


Vertical Milling Machine 

A geared-in-ram vertical milling ma- 
chine, designated the 2 VG mill, will 
handle cutters up to 4 in. in diameter. 
The quill is driven by a 3 hp motor 
mounted on the ram. 

Feature of the mill is an automatic 
collet closer for holding cutters in po- 
sition and preventing tool slippage. It 
holds tools up to 1 in. diameter shank 
size. A roller spindle drive prevents 
backlash, and a turret lock operates 
with a single motion. 

Twelve speeds range from 50 to 2500 
rpm; there are 6 geared changes in ram 


gear box, and high and low range selec- 
tion on head. Neutral position on head 
is for rotating spindle by hand. There 
is 6 in. quill travel by hand feed lever. 
hand wheel or power feed. The three 
dial-selected rates are 0.001. 0.0025, and 
0.006 in. ipr. Feeds are both up and 
down. Ram construction permits moving 
spindle to be moved to any position 
without the resetting for alignment. 
Tree Tool and Die Works, 1600 June- 
tion Ave., Racine, Wis. T-2-15 


Thread Rolling Machine 


Model 125A Planetary thread rolling 
machine rolls screws, bolts and nails at 
speeds of 600 to 800 pieces per minute. 
It handles overall blank stock lengths 
up to 3 in. and diameters from 4 to ‘6 
in. for thread rolling, roll forming, 
knurling, marking, serrating and neck- 
ing. 


Construction permits rear loading 
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“expect our Torit Diamond 
Dust Collectors will pay for 
themselves every 3 to 4 months!” 


Goddard & Goddard Co., 


manufacturer of milling cutters 


Goddard and Goddard Co. is only one of many firms who have 
first tested—then bought Torit’s revolutionary new Diamond Dust Col- 
lector with its exclusive centrifugal separating device. One large auto- 
motive manufacturer saved up to 30‘; of the carats originally contained 
in their diamond grinding wheels. You can do the same on mist, wick, 
or dry grinding. 


By eliminating filters, Torit was able to achieve extreme compact- 
ness (65 lbs... . 14” x 22” floor space). And as Goddard and Goddard 
says, “‘Engineering-wise, the simplicity of design makes the Torit Dia- 
mond Dust Collector more trouble-free than any other piece of equip- 
ment in our plant.” 


This simplicity drops the price of a Torit Diamond Dust Collector 
down below the cost of a single diamond wheel! It’s no wonder that 
Goddard and Goddard Co. states, *“We look forward to installing more 
of the Torit units.’”” High performance, low cost, and compact design 
makes the revolutionary new Torit Diamond Dust Collector a must 
wherever there are diamond grinding wheels. For further information 
Write... 


TORIT MANUFACTURING COMPANY 
Dept. 1309, Walnut & Exchange St., St. Paul 2, Minn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-163 
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during production. A cradled hopper 
has external drive free of obstructions. 
End-mounted vibrator provides peak 
: efficiency. The machine has rapid ad- 
a 4, justing feed rail width; a micrometer 
feed-rail positioner; expanding die 
mandrel for trueing die; and thinwall 
ring die that can be set up in 10 min. 
to perfect concentricity. 

Prutton Corp., 5293 W. 130th St., 
Cleveland 30, Ohio. T-2-16 


FORM AND 
CUTTER 


Electronic Control 

} 4 A photoelectric scanner in conjunc- 
tion with a selector switch is used 
in presses and in other stamping ap- 
plications to detect errors and trans- 
mit the information to a correction 
motor. The moior operates a correction 


Elimination of heat treat warpage by accurate profile 
grinding. 

Profile and teeth always exactly concentric. 
Possibility of modifying the profile at any time. 


Possibility of selecting and modifying the clearance 
angle according to the material to be machined. 


Long tool life due to optimum cutting conditions. 


CORRECTION 
TRANS @ISSION 


Write for detailed information and prices to: 


Olkon Corporation 


Machine Tool Division 


13823 West Eight Mile Road Detroit 35, Michigan 
(Some exclusive territories still available) 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-164-1 


RIVETT LATHE 
with Gucé AJUST-TRU cnuck 


“Saves 50% on set-up time” 


Rivet? Lathe & Grinder, Inc., Brighton, Mass., 
makes this report on the performance of Buck 
chucks. 


“We use Buck chucks in our tool room be- 
cause they save 50% in set-up time and require 
95% less indication. 


The Buck line includes Scroll, 
Power, Compensating, Inde- 
pendent chucks, Boring Bars. 


“The non-marking and concentric grip char- 
acteristics of the Buck in chucking thin wall 
tubing make them a “must” for tool room 
work.” 


It pays to chuck with Buck! Send for cata- 
log—see why. 


BUCK TOOL COMPANY 


233 SCHIPPERS LANE e@ 


KALAMAZOO, MICH. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-164-2 


transmission which makes the necessary 
mechanical adjustment. 

The controls enable the container 
manufacturer, for example, to form 
his container from a prelithographed 
or preprinted continuous roll of raw 
material. 

Machine O’Matic, Inc., 2045 N. 
Hoyne Ave., Dept. #43, Chicago 47, 
Til. T-2-17 
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Toolmakers’ Microscope 


Inspection and measurement of both 
small tools and work parts can be made 
on a toolmakers’ microscope manufac- 
tured by Bausch & Lomb. 

Total range of magnification with 
interchangeable eyepiece and objective 
lenses is 27X to 360X. Standard lenses 
supplied give a magnification of 35X. 
The eyepiece is conveniently angled for 
comfortable use over extended periods. 
A knurled ring on the eyepiece per- 
mits sharp focusing on the cross lines. 
A simple screw adjustment aligns the 
cross lines to a position exactly parallel 
with stage movement. 

Working distance is 4 in., permitting 
focus on parts or tools up to 24% in. in 
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depth. Vertical illuminating system, 
which is an integral part of the instru- 
ment, prevents shadows. 

Measurement is possible in two diree- 
tions, controlled by micrometer spindles 
reading directly to 0.0001 in. Total 
range of stage movement is 1 x 2 in. 

Optional accessories include an inter- 
changeable protractor eyepiece to per- 
mit accurate measurement of angles; a 


center support with centers, easily at- 
tached to the cross slide stage, to allow 
the measurement of cylindrical objects; 
and special eyepiece scales, made to 
customer specifications to fit specific 
applications. 

Sold by the DoAll Co., Des Plaines, 
Til. T-2-18 


Recessing Tools 


Tooling originally developed for ma- 
chining the breech block mechanism 
in atomic reactors may be applied to 
any large workpiece requiring inter- 
nal forming and milling operations. 
Complete tooling consists of a recessing 
tool, which machines the internal an- 
nular grooves, and a milling attach- 


ment, which mills the longitudinal 
slots to receive the male breech 
mechanism. 

Both tools are designed for use in 
radial drills, boring mills, milling ma- 
chines, ete. Speed of operation results 
in considerable economy. 

Size of the recessing tool can be 
judged by the standard recessing tool 
shown below it. 

Maxwell Industries, Inc. Macedonia, 
Ohio. T-2-19 
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Direct-Reading Caliper 
Bar or sheet stock, and lathe turnings 
up to 4 in. thick as well as irregularly 
shaped castings and mouldings can be 
measured with the direct-reading cali- 
per. Squeezing the handle opens the 
caliper; a spring closes it gently on 
the work. Size is then read directly on 
a 0-to-4 in., black-on-white scale that is 
precisely calibrated in inches by 32nd’s. 
Long, curved legs reach over flanges 
and other obstructions to measure the 
thickness of sections up to 3 in. in from 
the edge of a part. Narrow tips on the 
legs penetrate to the bottom of slots 
and grooves only 46 in. wide. Tighten- 
ing of a thumbscrew locks the caliper 


POPE engineers and builds 


and Belt Driven 


one of which may be just the one to 
LOWER YOUR PRODUCTION COST 


Here are only a few representative Pope Precision Spindles: 


—, 


FOR SURFACE GRINDING 
POPE 1, 2 and 3 HP Totally En- 
closed 1800 and 3600 RPM Motor- 
ized, Cartridge Type Spindles 
with double row cylindrical roller 
bearings of enormous capacity 
for superior performance and long 
life, plus separate thrust bearings 
for no endwise movement of the 
shaft 


FOR HEAVY DUTY MILLING 
A 


POPE to 100 HP Direct 
Motorized Spindles 
Operate in any position 
flanged or tapered 
noses equipped 
with super - precision, 
double-row roller 
bearings and preloaded 
* ball thrust bearings 

Top quality perform- 
ance is assured on skin 
milling, grinding, bor- 
ing and other opera- 
tions as well as milling 


POPE Super- 


FOR TOOL AND CUTTER 
Precision 1 HP, 
3600 RPM 


Fé. 
Motorized 


Tool and . 

Cutter Grinder 

Clearance Angie 

Swivelling Heads 

provide angular adjustment in a 
vertical plane. They pay for them- 
selves in time saved. Cup wheels 
can be used for practically all 
clearance angles. 


FOR BORING ROUND HOLES 
WITHIN MILLIONTHS 
OF AN INCH 
POPE Heavy Duty Boring Spindles 
assure smooth, chatter free, con- 
tinuous high production of accu- 
rate parts. Belt driven or motor- 
ized, in a wide range of horse- 


powers and speeds 


FOR INTERNAL G 


FOR HIGH CYCLE 

GRINDING AND MILLING <a 
POPE Super-Precision, High : 
Frequency, Heavy 


POPE Precision Internal Grinding 
Spindtes have the super-precision 
bearings to withstand both axial 
and radial loads and to produce 
better finished ground holes. Their 
ability to take heavy cuts means in 
creased production. Wheel life is 
increased, too. For Bryant, Cincin- 
nati, Excello, Heald, Landis and 
Norton Grinders 


Duty 
Spindles arc 


available for 

speeds up to 
100,000 RPM. 

They are 

unequalled for 

low cost maintenance, 


long life, trouble-free operation 
and rugged ability to cut metal fast. 


Send us your specifications and get prompt quotations on the one best Spindle for 
you out of the 20,000 different Precision Spindles that bear the name ‘' POPE.” No. 116 


ENGINEERS AND BUILDS STANDARD AND SPECIAL 
PRECISION ANTI-FRICTION BEARING SPINDLES 
FOR EVERY PURPOSE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-165 


165 


. 
Ss 
4 
j 
P 
— . 
- i= 
RINDING 
4 
| 
| 
4 wit 
POPE MACHINERY CORPORATION + 261 RIVER STREET HAVERHILL, MASS. 
= Established 1920 


at any measurement for use as a gage. 
The caliper illustrated is Model 1404 
for outside measuring; a companion 
inside caliper (Model 1405) is also 
available. 
Master Specialty Co., Inc., 3725 Mon- 
itor Ave., Minneapolis 26, Minn. 
T-2-20 


Lathes 


A line of lathes, designated Power- 
shift Preselector lathes, are available 
in ratings of 1610 (13 in.), 2013 (16 
in.) and 2013-17 (20 in.) in engine, 
toolmaker, gap models and in 45 and 
90 deg. Copymatic tracer-controlled 
types. 

On these machines, the operator can 
preselect the next speed while the tool 
is cutting; can minimize tool wear, 


tool chauging and tool cost by using 
the correct cut speed for each diam- 
eter; and can correct cut speed to 
produce a finish that requires little 
subsequent finishing operations. 
Headstock of the lathe has a single 


TWO, THREE AND FOUR FLUTE 


STUB LENGTH END MILLS 


with flutes shorter than regular 


GREATER STRENGTH... 


“MELIN 


«| 


MEL! 


eee K Plus an Exclusive. .-In addition to manufacturing a 


complete line of End Mills, the Melin Tool Company makes several 
standard Stub Length Mills exclusive of other tool manufacturers. 


The new Melin Tool! Catalog No. 54-C lists the specifications on 
these all inclusive Stub Length Tools. ..and...they offer greater 
strength and less breakage. Write for your catalog . . . today. 


Representatives in Principat Cities 


3374 West 140th Street 
Cleveland 11, Ohio 


FOR FURTHER INFORMATION, USE REAPER SERVICE CARD; INDICATE A-2-166 


dial. Inner portion of the dial is sta- 
tionary and is graduated in inches of 
diameter (of the workpiece or cut) ;- 
Outer position of the dial is graduated 
in feet per minute, surface speed. Set- 
ting one against the other instantly 
computes spindle rpm, showing this 
figure together with maximum safe 
horsepower. 

This simple operation preselects the 
cutting speed. After the selection is 
made, automatic shifting of gears is 
controlled by the operator from his 
position at the carriage. With a con- 
venient lever, he can “start”, “stop” or 
“shift”. 

In addition to preselecting speed. 
the operator can setup as many as six 
additional cutting speeds on the selec- 
tor dial. Sequentially numbered tabs 
can be used to mark dial settings for 
the other speeds. 

Shifting of the gears on the head- 
stock is accomplished by an electro- 
hydraulic mechanism. A hydraulic os- 
cillator jiggles the gears to assure 
positive, damage free shifting. Head- 
stock design is such that electronic 
programming can be added to provide 
preselection of any number of speeds. 

The Lodge & Shipley Co., 3055 
Colerain Ave., Cincinnati 25, Ohio 


T-2-21 


Electric Hammer 


An electric hammer which weighs 
only 8% lb has a cushion snap. Al- 
though it provides a heavy impact, it 


is designed so there is no direct vibra- 
tion or recoil. 

Modern Mfg. Co., Inc., 680 Davis- 
ville Rd., Willow Grove, Pa. T-2-22 


Portable Transfer Feed 


Straight side presses can be con- 
verted to automatic transfer feed drive 
operation by means of a self-contained 
transfer feed console. 

Basically an automation device, the 
accessory also can be used to move 
material through a series of presses. 
It is operated through one power take- 
off from the press crank, or may be 
independently powered and set up to 
control the press cycle. No special 
mounting provisions are required on 
the press frame. 

In operation, aluminum feed rails 


The Tool Engineer 
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COMPANY DESCRIPTION 

drill bushings. (Page 17) 

American Drill Bushing Co,..;...;... Drill Bushings—New catalog lists complete line of 
oth American 32-inch, double-carriage Pacemaker lathe described in 
The American Tool Works Co........ Solletin Ne iat. (Page 15) 
Armstrong-Blum ms. © Co.......s«s- Hack Saws—Marvel catalog gives details on metal-cutting saws. (Page 182) 
.... Feeders—Parts Feeding equipment information described in “VFC” Feeding 
Data Book. (Page 220) 
The Bellows Co.s....ssssse++e++ess4ir Motors—Bulletin BM-25 describes the complete packaged air-cylinder 


power unit with built-in controls. (Page 55) 
The Blanchard Machine Co.......... Grinding Machines—Third edition of the book “The Art of Blanchard Sur- 
tace Grinding” is now availabie, (Page 14) 
Brown & Sharpe Mfg, Co........... Cutting Tools—Over 2300 high-speed steel tools and accessories described in 
hew ¥6-page catalog. (Page 201) 
Cawi Machine Co., Inc...........++.. Grimders—special bulletin gives full details and description of Cawi W & 
tool and cutter grinder. (Page 264) 
Chicago Rivet & Machine Co......... Bivets—siandard tubular and split rivets described in catalog: _(Page 159) 
Heat Processing—t lame-treaung equipment described in Flamatic Bulieun 

The Cincinnati Milling Co..........- M-2015 and in 


(Page 221) 

Cincinnati Shaper Co........... Press Brake Construction—Catalog B-5 discusses press brake. (i’age 240) 
Tool Co. Saws—Catalog O describes the various types of circular saws. 
(Page 193) 

Cleveland Instrument Co............. Height Gages—Bulletin describes Indi-Ac indicating height gage. (sage 220) 
Crane Packing are available conlaming te cumpicte 
em producing and measuring precision liainess and Minish. (Page 34) 

Mie Cushions—Catalog describes die cushions, (Page 224) 

Gata contained in catalog No. 51. (Page 133) 


Eclipse Counterbore 5 ha «ses». End Mills—Engineering specitications described in catalog No. 56. (Page 188) 
Edlund Machinery Co. Div. 


described in bulieunm 140R. (Page 243) 

Ebrhardt Tool and Machine Co....... Gages and Dies—!acilites available illustrated in brochure. (Page 213) 
Fiske Bros. Refining Co.............4.uvricani—bulleuns describing biske’s “Magic” compound and other spe- 
Giaity iubricants and coolants. (Page 232) 

ML A. Ford Cow Inc... Coumlersinks—HSS and carbide countersinks described in 
age 

The Gaertner Scientific Corp..,...... Optical Measurement—Bulletin 147-56 describes tooimakers’ microscopes. 


(Page 
Gardner-Denver Co.........s+ses.-.Air Tools—Booklet gives complete information about Keller screwarivers 
and autsetters. (Page 48) 


mauc Turret lathe described in Bulletin No, 1179. 


data on the new Gisholt master line 
(Page 


George Gorten Machine Co......... Tracer Mili—Compiete intoimauuon on hydraulic tracer control duplicators 
in Bulleun 2771-2602 (Page 244) 

Greenlee Bros. & Atitomaucs—Catalog A-405 contains information om Greenlee automatic 
bar machines, (Page 186) 

& Harman....... sasceeeesssKtazing—ulietin 20 contains the values, techniques and economi¢s of low- 


Cutter Division 


The B. Jahn Mfg. Co.... 


vemperature silver ailoy. (Page 246) 
The Ingersoll Milling Machine Co., , Cuttung pee Rc. 66F describes the complete line of inserted blade 
mulling and bering toils, (Page 54) 
Dies--Twenty-page brochure contains case histories and engineering spec- 
ifications at progressive dies made by B. Jahn. (Page 202) 
.. Taps—Catalog contains listings of all standard tap sizes and styles plus tap 
engineering data. (Page 205) 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


Literature 
Number COMPANY DESCRIPTION 
-2- Lepel High ency Laboratories, ; 
Induction Heating—Illustrated catalog of induction heating data. (Page 204) 
A-2-166 Melin Tool Co., Inc..........++.++++++Emd Mills—Catalog No. 54-C lists specifications on stub length “e. “un 
(Page 
A-2-200 Micrometrical Mfg. Co.....<....«++++-Profilemeter—Bulletin LT17 contains details-on Profilometer Group IL 
(Page 200) 
National Acme Co.........++..+-+Zhread Rolling—Applications of thread rolling heads and rvlls shown in 
— = Catalog NAF-57. (Page 261) 
A-2-214 Nelco Tool Co., Inc... ...<cscsesessecs Milling Cutters—New catalog shows over 700 carbide-tipped tools. (Page 214) 
A-2-215 Oakite Products, Inc.........- Sd ocsecs Metal Cleaning—Engineering application described in booklets for power 
weshers and the field of organic finishes. (Page 215) 
A-2-224-3 Opto-Metric Tools, inc........s<n+++s Micrescopes—Catailog 81/159 describes Leitz microscope. (Page 224) 
A-2-162-1 Ortman-Miller Machine Co..... Hydraulic Cyiinders—Descriptive drawings of cylinders, mounting acces- 
A-2-238-4 Precision Tool & Mig. Co, sories and capacity chart given in Bulletin 105. (Page 162) 
Of Ulinois.......+-+00+- «aseeeeseees Boring Tools—Deka-Bore boring heads and bars are described in a new 
catalog. (Page 238) 
A-2-58 The Producto Machine Co....,...... Die Sets—Catalog No. 11 describes die sets and die accessories. (Page 58) 
A-2-190 Ring Punch & Die, Inc........ +++++++ Punch and Dies—Illusirated Catalog 195 describes punches. (Page 190) 
A-2-184 Rockford Clutch Div. 
Borg-Warner ......++. s+seeeeeeee+ Clutches—Bulletin shows typical installations of clutches and power take- 
offs and diagrams of unique applications and engineering data. (Page 184) 
A-2-230 Rotor Tool Co......+..++esee+sseeeee+ Grinders—Bulletin 56 contains data om vertical grinders. (Page 230) 
A-2-181 Coromant Div. 


Sandvik Steel, Inc...........+.++«+ Carbide Tools—A complete Coromant line of carbide tools, blanks and in- 
serts, and cutters with technical data is contained in catalog. (Page 181) 


PFOMIT NO. 10782 


USE THIS 


A-2-49 Simonds Abrasive Co...........++++++ Grinding Wheels—SA Borolor wheels are described in Bulletin _ = 
(Page 
A-2-183 The S-P Mfg Corp.........-. ++++++ Chucks—Self-centering and compensating chucks are described in Caialog 
A-2-256 Unbrako Socket Screw Div. No. 105. (Page 183) 
Standard Pressed Steel Co.........Screw Threads—Sixteen-page brochure, Form 2294, discusses lead error 
and thread tclerances. (Page 256) 
’ A-2-59 The L. S, Starrett Co............+.++++ Dial Indicators—Catalog contains information on a complete line of Starrett 
dial indicators and dial gages. (Page 59) 
A-2-282 Sundstrand Machine Tool Co......... Milling Machine—Bulletin Tee desceibes Sundstraind C-Model Rigidmils. 
(Page 282) 
A-2-25 Sunnen Products Co..... seeeeseeeees Honing—Five informative booklets are available on honing and typical 
A-2-223 The Timken Roller Bearing Co. applications case studies. (Page 25) 
Steel and Tube Div.........-. «+++. Steels—Timken Graphitic Steel Book rota uses of graphitic tool steels 
in dies, punches, gages and machine par (Page 223) 
A-2-267-3 Tinius Olsen Testing Machine Co..... Balancing—Eleetro-dynamic machines Pocrined in Bulletin 56. (Page 257) 
A-2-160 The Tomkins-Johnson Co....:...... Cutters—Catalog No. 1057 ange information on range of styles and sizes - 
A-2-18 Uddeholm Company of America, of T-J’s die-sinking cutte (Page 150) 
Steels—Too! Steel Stock List 1 No. 12 available. (Page 18) 
A-2-38 United States Drill Head Co......... Drill Heads—Catalog AD-57 describes U S Drill heads. (Page 38) 
A-2-10 D. S. Cay mic... information on Style “B” roll feeds available in 
(Page 1 
A-2-227 Universal Engineering Co....... Dall BushingsStandard drill bushings, chucks and toolholders described 
in cataleg (Page 227) 
A-2-156 Vascoloy-Ramet Corp........s..-+-s Cutting Tools—Details, specifications amd dimensiors of ceramic cutting 
‘tools included in Bulletin No. 5710. (Page 156) 
A-2-219 Waldes-Kohinoor, Inc....4......+++- Grooving Tool—Full information on Waldes Truare grooving tool contained 
in 20-page manual (Page 219) 
A-2-269 Whitman & Barnes..........+++++>-. Drills and Reamers-—-Product information and literature on drills and ream- 
ets available. (Page 269) 
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FREE YODER BOOKS: 
OFFER “KNOW-HOW” 
on «ROLL FORMING 
TUBE MAKING 


COLD-ROLL FORMING 


Structural, ornamental and 
tubular shapes from stock up to 
14” thick. Surface finish, uni- 
formity, stock selection and char- 
acteristics, plating problems, 
production costs, end uses 

and applications. Auxiliary 
automatic operations 
including perforating, 
notching, welding, 

coiling, embossing. 

88 pages, fully 

charted and 

illustrated. 


PIPE AND TUBE MAKING 


Ferrous or non-ferrous, electric 
weld, resistance and induction or 
gas types. Small or large diame- 
ter. Tooling, welding, stock 
ranges personnel training, 
quality and tolerance con- 

trol, speeds, power con- 


sumption, annual pro- 
duction rating charts. 
64 pages, fully 
illustrated. 
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SLITTING 

Operating techniques, time 
studies, analyses of operating 
cycles, coil handling, scrap 
disposal, selection of slit- / 


ters and setting up of : 
slitting lines, including 

coilers and recoilers. 
Advantages of slit- 

ting and how to 

compute “profit- 

point’. 76 pages, 

fully illustrated. 

Anyor allof these 

books are free upon 

requests. Send for your copies 
toda) Ask for them by tite 


THE YODER COMPANY 


5525 Walworth Ave. ¢ Cleveland 2, Ohio 


YODER 
M 


INDICATE A-2-169-1 


February 1958 


are driven from right to left, and may 
be used to push or pull work through 
the press. attached 
to pivoted arms or rack and pinion 
fingers on the feed rail, are actuated 
through linkage to the same 
source as the rails. 
be adjusted for 
operation. 

Feed stroke is adjustable from 15 
to 30 in. in increments of 1 in., and 


Transfer fingers, 


drive 
Finger motion can 


“straight” or “lifting” 


the light feed rails can be moved with- 
out disturbing die settings. 

Dies can be serviced without inter- 
ference by rails. fingers, etc. 

In the event of a misfeed. interlocks 
in each finger stop the press and feed; 
other interlocks prevent the rails from 
moving while the fingers are feeding. 

W. Bliss Co., Canton, Ohio. 
T-2-23 


Lubricant 


A grease lubricant called Grezall 
PI is soluble in water, alcohol and 
esters, and insoluble in petroleum prod- 
ucts and in chlorinated solvents. Such 
characteristics make it suitable for ap- 
plications where any of these solvents 
are used. It is useful, for example, 
as a lubricant for solvent pumps. 

Above 400 F, the lubricant melts. 

Tower Oil Co., 300 West Washington 
St., Chicago 6, Ill. T-2-24 


Milling Machines 


Available in both simplex and duplex 
designs, C Model Rigidmill milling ma- 
chines are designed for unit construc- 
tion of head, table. and column to per- 
mit these basic elements to be inter- 


_changed through several machine sizes. 


Machines can be customized to provide 
proper combination of table size, stroke, 
spindle speeds, and horsepower. 

The machines are available with spin- 
dle motors ranging from 71% to 75 hp. 
table widths from 14 to 38 in., and table 
strokes from 3 to 14 ft. Pushbutton 
control permits small-lot milling, while 


REAMER SET 
for every purpose, 
plantor 


HELICAL 

DIE MAKERS 
5%" taper per foot, 
and .006 per inch. 
High speed steel 
reamers with a 
high helix 

angle for machine 
reaming. 


TAPER PIN 

VY," taper per foot. 
Designed for machine 
or hand reaming 
standard taper 

pin holes. 


DOWEL PIN 

For machine 

reaming standard 
dowel pin holes. 

Sets from Ye" thru 


WIRE GAGE 

Wide range of 60 

reamers for wire 

gage sizes from 

(.2280) #1 thru 

(.0400) #60. 


= 


FRACTIONAL SIZE 
Complete range for 
reaming fractional 
size holes. Sets 
from Vie” thru Y2” 
by 64ths. 


Other sets include: Letter size, Over & 
Under Size and Drill & Reamer Blanks. 
34 sets in straight or spiral flutes to choose 
from, plus 8 combinations of drill and 
reamer blank sets. 


“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-2-169-2 
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automatic control by dogs on the front 
of the machine allows a variety of table 


cycles for production milling. 
Mechanical drive to table feed screw 
has a 100:1 ratio between high and low 
feed rates. Standard feed rang: is from 
34 to 75 in., with 14% to 150 ipm as 
optional extra. Three spindle speed 


ranges are available in each model ma- 
chine except in machines rated from 
60 to 75 hp, where a high-speed range 
normally is not required. 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. T-2-25 


USE READER SERVICE CARD ON PACE 
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OF TODAY INFORMATION 


Cutting Tools 


Matched holder and cutter shank 
design of this line of special cutting 


tools assures strength and rigidity for 
accurate alignment. Based on the 


clutch drive principle, a special Taper- 
Torque drive provides high load-carry- 
ing capacity. Strong, on-center drive 
lugs provide a more equal distribution 
of the radial driving force between 
holder and tool. This design also af- 
fords rigidity which minimizes tool 
chatter and permits a smooth flow of 
power, even on rough, interrupted 
surfaces. Rigidity also helps prevent 


170 


contact shock from backlash or slack. 

Taper design of the tool shank as- 
sures accurate positioning and align- 
ment of the tool in the holder without 
exerting any driving force on it. Power 
is transmitted through the on-center 
drive lugs. There are no interna] ma- 
chined sections, springs, lugs, or balls 
inside the holder to require main- 
tenance. A cam-type drift teol facili- 
tates removal of tools from the holder. 

Five sizes of holders will accommodate 
cutters from 34 through 3%,-in. OD. 
They are available in any grade of 
high-speed tool steel and can be tipped 
with carbide. 

Metal Cutting Tools, Inc., 301 S. 
Water St.. Rockford, T-2-26 


Lineal Printer 


The No. 248 offset printer provides 
continuous, lineal printing at speeds 
as high as 1000 fpm on steel, aluminum 
or plastic pipe, bars, tubing or other 
like products. Mounted directly over a 
moving production line, the unit is ca- 


pable of printing on an unlimited range 
of product sizes from 1% in. OD. 

The offset printing feature permits 
the use of larger character sizes than 
are previously practical because the 
rubber printing roll readily conforms to 
the radius of the material being marked. 
Two sizes of type wheels are available. 

Jas. H. Matthews Co., 3923 Forbes 
St.. Pittsburgh 13, Pa. T-2-27 


Air Press 

Light-duty bench air press, Model 
491, was designed primarily for marking 
operations, but it is also useful for light 
staking, dimpling, punching, bending, 
and related operations. It has a one-ton 
capacity and a ram stroke adjustable 
from 0 to 1 in. Mounted and keyed to a 
vertical post, the head can be readily 
adjusted up and down without losing 
position. The head features a diaphragm 
type air cylinder which does not require 
filtered or lubricated air. A three-way 


* James C. Browning, 
P&J Representative 
in the Ohio area. 


how changing to 
a P&J Automatic 
helped 

DeVilbiss . . 


JOB FACTS: 
PART: Air Compressor Flywheel 
MATERIAL: Cast Iron 
REQUIRED: 5 turning. boring, facing 


grooving and reaming operations 
THE MACHINE: A P&J 6DRE-40 Auto- 
matic Turret Lathe 
THE RESULTS: 22 pieces completed every 
4-hour shift with the operator 
also handling 2 other secondary 
operations 


{2 


ROUGH FORM TAPER (2 Took 
FINISH BORE ‘Vertical Side 
Tool), REAM 
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SAVE 66% IN LABOR COSTS 
through “JOB INTEGRATION” 


The Potter & Johnston 6DRE-40 Automatic Turret 
Lathe recently installed at the Toledo, Ohio plant of 
the DeVilbiss Company machines large, high-precision 
flywheels — handling 5 complex cuts on a fully auto- 
matic basis. Previously, using a hand-type lathe, this 
same job required 5 separate hand operations and the 
operator's full-time attention. Now, with the P&J 
Automatic on the job, the operator also handles two 
secondary operations . . . keyway broaching and bal- 
ancing . . . that formerly required 2 additional oper- 
ators working in separate departments. As a result of 
this new “job integration,” labor costs have been re- 
duced 66% with 2 men released for other work, overall 


AUTOMATIC TURRET LATHES... 


GEAR CUTTERS... 


time for flywheel production has been reduced 20 to 
30%, and costly time-wasting intra-plant handling has 
been eliminated. 


If your manufacturing operations demand high-speed, 
economical production of precision parts, a switch to 
P&J Automatics can help reduce machining time and 
costs ... and may also make it possible to streamline a 
whole series of related operations. Act today. Let us 
send the P&J Representative in your area to analyze 
your requirements and recommend a production plan 
to meet your needs. Write direct to Potter & Johnston 
Company, Pawtucket, Rhode Island 


= 


- PACKAGING MACHINES 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 
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air valve operates the press. 

The rectanguar press ram has a dove- 
tail slot to accommodate the standard 
tool holder. This slot also provides a 
means for front-to-back adjustment and 
facilitates quick removal of the tool 
holder from the press. 

Height of the machine is 224% in., 


width 61% in., depth 12 in., weight 85 


lb. Reach from center line of dovetail to 
column is 3! in., gap, from underside 
of dovetail to base is 7 in., bed width is 
5'< in., and bed depth 5g in., column 
diameter is 3 in., stroke is 1 in. 

The Noble & Westbrook Mfg. Co., 
East Hartford, Conn. T-2-28 


Boring and 
Milling Machines 


Line of heavy-duty horizontal boring 
and milling machines incorporate 
square rams. Rotating spindle moves 
horizontally with the square ram as one 
unit, providing both strength and ac- 
curacy to the ram’s maximum extension. 
The square ram also allows working in 
restricted areas without interference. 

The line includes Model B and Model 
BC floor type boring and milling ma- 


chines, and Model P and Model PC 
(illustrated) planer type boring and 
milling machines. Models BC and PC 
have column cross travel. All four 
models are available in a square-ram 
size range of 9 to 14 in. with an enclosed 
spindle size range of 6 to 10 in. A 
smaller series, with an 8-in. square ram 
and 5 in. spindle diameter, is offered in 
the Model LB floor type and Model LP 
planer type machines. 

The combination of rotating spindle 
and square ram, with the ram as a rigid 
member, allows accessory applications 
without need for accessory supports. 

Morton Mfg. Co., Broadway and Hoyt, 
Muskegon Heights. Mich. T-2-29 
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Carbide Twist Drills 


Designed for drilling various types 
of nonmetallic and nonferrous ma- 
terials, a line of carbide-tipped and 
solid-carbide twist drills are now avail- 
able from stock in all the popular styles 
and sizes. 

They also perform on many cast 
iron applications and on some steels 


where chip forming conditions are 
satisfactory. 

In brittle and abrasive materials the 
carbide drills will permit high cutting 
speeds and, because of the high wear 
resistance of carbides, will have long 
life. 

National Twist Drill & Tool Co., 
Rochester, Mich. T-2-30 


Tilting Work Table 


Heavy-duty worktable for radial drill- 
ing, tapping, and boring permits both 
angular and radial positioning of work- 
pieces, and provides 360 deg rotation 
and eight equally spaced radial locating 
holes. Cradle-type design of the table 
permits tilting work in a number of 
different planes, from horizontal to 
vertical. 

The table consists of a heavy saddle 
equipped with 3-in. pivot pins. The 
standard table is 20 in. square x 3 in. 
thick. Underside of table has eight 
equally spaced precision-bored position- 
ing holes for radial location. 

The table and cradle are accurately 
located in angular and radial positions 
by means of spring-loaded, hardened 
steel indexing pins which are lever- 
operated through rack and _ pinion 


OTHER P&W GAGE 
APPLICATIONS AT 
CUMMINS: 


SIMULTANEOUSLY CHECKING 

8 CRITICAL DIMENSIONS ... 
of cylinder liners, this P&W 
Sigmatic Multi-Dimension 
Gaging Machine lets-1 
man handle inspections 
formerly requiring 2 men 
...and production has been 
increased 2 to 3 times! 


TEN-THOUSANDTHS PRECISION 
AT THE MACHINE .. . 

puts accuracy to work where it 
counts — right on the Cummins 
production line. Checking precision 
injector cups with this conveniently 
located P&W Air-O-Limit 
Comparator, the machine 

operator can be sure at a glance 
that his work is within tolerance. 
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GAGE BLOCKS...CONVENTIONAL GAGES.. 


CUMMINS CUTS INSPECTION TIME 33%... 


. and Pratt & Whitney Gages can bring you 
similar savings! One of the world’s largest manu- 
facturers of high-speed diesels the Cummins En- 
gine Company believes that finer precision is a 
matter of increased production and greater 
profits. Gaging the depth of cylinder liner coun- 
terbores in cylinder blocks, Cummins was using a 
mechanical depth gage . . . checking at 2 points 
in each bore. To improve speed and precision on 
this vital inspection, Cummins switched to a 
P&W 3-Station Air-O-Limit Comparator. In- 
serted into the bore, the gage head checks depth 
at 3 points simultaneously . .. and a twist of the 
wrist provides readings around the entire circum- 
ference. Gaging time has been cut 33% with in- 
spection costs correspondingly reduced. More 
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. SUPERMICROMETERS. .. STANDARD MEASURING MACHINES... COMPARATORS 


accurate readings are obtained. And the full 360° 


inspection provides an extra assurance of product 
precision. 


Because precision is important at Cummins, there 
are dozens of P&W Gages of every type in this 
plant. As their gage foreman states, “We like their 
accuracy and dependability — and the excellent 
service provided by the Pratt & Whitney 
Company.” 


You too can put greater precision to work to cut 
costs and increase production. Write now for more 
complete information on Pratt & Whitney Gages. 
Pratt & Whitney Company Inc., 10 Charter Oak 
Blvd., West Hartford, Conn. 
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PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS . 


GAGES + CUTTING TOOLS 


AUTOMATION CONTINUOUS GAGES 


j 
: 
| 


gears. The cradle is equipped with 
removable cover and inside bosses 
which carry counterweights. Extra 
space is provided for additional coun- 
terweights as may be required to suit 
specific work. 

Opposite side of the saddle housing 
also is equipped with an auxiliary 
friction-type locking pin which is lever- 
operated in the same manner as the 
indexing pins. This permits position- 
ing the table at intermediate planes. 

Provision for using an interchange- 
able worktable indexing plant for 
specific work is included in the table 


» 


design. These can be provided to suit 
a broad range of specific hole patterns. 
Degree spacing of indexing holes in 
the saddle also can be provided to 
better serve specific needs. 

Galger Engineering and Mfg. Co., 
3802 S. Main St., Rockford, Ill. T-2-31 


USE READER SERVICE CARD ON PAGE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Expansion Reamer 


Carbide-tipped expansion machine 
reamer incorporates a patented method 
of expansion which assures rigidity 
comparable with that of a solid-body 
reamer. 

Expansion, to compensate for wear, 
can be accurately controlled, and is uni- 
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form throughout the length of the cut- 
ting blades. 

The cutting element can be replaced 
by removing a worn-out shell and instal- 
ling a new one. 

Several styles and a range of sizes 
are available. 

Staples Tool Co., 1407 Fisher Bldg., 
Detroit 2, Mich. T-2-32 
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Universal Hardness Tester 


A universal type of hardness tester 
made in West Germany is designed 
so that eight different loads can be 
selected by pushbutton control. In this 
way a choice of several tests is pre- 
sented in one machine: Rockwell C by 
“Brale” penetrator, Rockwell by 
Ye-in. steel ball, Brinell by 2.5, 5 


and 10 mm steel balls, and Vickers by 
136 deg. diamond penetrator. 

All operating parts are fully en- 
closed. The dial gage provides auto- 
matic zeroing for the minor load. An 
oil brake permits load speed regula- 
tion and two coaxial ball handles in- 
sure maximum operating speed. 

Opto-Metric Tools, Inc., 137 Varick 
St., New York 13, N. Y. T-2-33 


Protective Coatings 
for Metals 


Severe drawing and forming opera- 
tions that have been considered im- 
possible to achieve with prefinished 
metals can be satisfactorily produced 
with prefinished Nickeloid metals pro- 
tected with Mar-Not. This protective 
coating permits Nickeloid metals to 
meet unusually severe fabricating and 
handling conditions without harming 


OTHER P&W NUMERICALLY 
CONTROLLED MACHINE TOOLS 


. « « include the Electrolimit Jig 
Borer and the Vertical Precision 
Hole Grinder. ~ 
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These were the results when a Pratt & Whitney 
Numerically Controlled Rotary Table was put to 
work by Lycoming Division of AVCO Manufac- 
turing Corporation. This job involves milling 236 
slots accurately located on three rings within jet 
engine cases. Directed by a punched tape, the new 
table automatically indexes the work for each cut. 
Indexing is accurate to 5 seconds of arc. In addi- 
tion, the table’s numerical control system governs 
the milling feed motions . . . putting the entire op- 
eration on an automatic cycle. 

Replacing a hand-indexing rotary table, the P&W 
Numerically Controlled Rotary Table has cut 
machining time 46%! Equally important, P&W 


NO MISTAKES with NUMERICAL CONTROL 
... and Machine Time Cut 46%! 


Numerical Control eliminates operator error in 
locating the 236 slots . . . which would turn a 
nearly completed workpiece into scrap. 


Lycoming’s experience is no isolated example. 
Applied to P&W Rotary Tables, Jig Borers and 
other machines, Pratt & Whitney Numerical 
Control is producing equally spectacular time- 
and-money savings in many other plants. It may 
= offer opportunities for greater profits in your 
plant. 


Write now for complete information. Pratt & 
Whitney Company, Incorporated, 16 Charter 
Oak Boulevard, West Hartford, Connecticut. 


JIG BORERS ... ROTARY TABLES ... KELLER MACHINES ... LATHES... VERTICAL SHAPERS ... CUTTER AND RADIUS GRINDERS 
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Because precision is always important, 


only the finest is good enough! 


Whether you’re working to tolerances of several thou- 
sandths or holding dimensions within a single “tenth’’, 
effective quality control and profitable operation demand 
that all work be measured against dependably accurate 
standards. That’s why, where precision is concerned, you 
can’t afford less than the best, regardless of price. 


Easiest way to be sure of the best is to select Pratt & 
Whitney Gages. From start to finish .. . from the use of 
only the finest gage steels to the final lapping process . . . 
Pratt & Whitney gives extra care and attention to every 
detail that can contribute to finer quality, greater pre- 
cision and better wear resistance. As a result, P&W 
Gages are accurate . . . stay accurate longer. Write now 
for complete information. Pratt & Whitney Company, 
Inc., 16 Charter Oak Blvd., West Hartford, Conn. 
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GAGE BLOCKS .. 


+ CONVENTIONAL GAGES .. . SUPERMICROMETERS 


PrRatTT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS . GAGES +. CUTTING TOOLS 


the plated finish. It is available in 
two forms: Type M is a_pressure- 
sensitive paper which is adhered to the 
metal by a special adhesive; Type C 

is a stripping type plastic film which 

stretches as the metal is formed. When “ 
finished, Mar-Not M can be easily 

peeled off; and Type C can be either 

peeled off or blown off with compressed 

air. 

American Nickeloid Co., Peru, IIl. 


T-2-34 


Vacuum Chuck 

A universal multipie-grip vacuum 
chuck, called the Octopus, will handle 
almost any size or shape of work. Any 
one or any combination of vacuum 
apertures can be sealed off, confining 
the gripping area to the work at hand. 
Any piece of material which covers one 
of the small rubber sealing rings can 
be worked on, while multiple suction 
grips provide stability during machin- 
ing for large size materials. Designed 


and patented by Convair Division of 
General Dynamics Corp., the vacuum 
chucks are made from 921-T cast alu- 
minum tooling plate on special order in 
specified sizes. A magnetic chuck may 
be converted for working nonmagnetic 
materials by superimposing the Octo- 
pus vacuum chuck fitted with a steel 
base plate. 

Engineering Advisory Service, Pio- 
neer Aluminum Inc., 5251 West Impe- 
rial Hwy., Los Angeles 45, Calif. T-2-35 


Core Drier 

Hysol HF 1385 casting epoxy, devel- 
oped especially for use in dielectric core 
drying ovens by Lebanon Steel Foun- 
dries and Houghton Laboratories, is in- 
expensive and easy to cast and use. 

Houghton Laboratories, Inc., Olean, 
T-2-36 


Carbide Tool-holder 


Designed for engine lathe toolroom 
and production use, this carbide tool- 
holder affords positive rake, positive 
center and positive chip control. The 
solid carbide chipbreaker is infinitely 
adjustable; thus accommodates any 
combination of feeds and depths of cut. 

The heat treated alloy steel tool- 
holder utilizes a solid carbide triangu- 
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lar toolbit, positioned in the holder for 
positive rake turning; permitting 
greater depths of cut with decreased 
tool pressures and up to 30 percent 
horsepower reduction over negative rake 
tools. End of shank is relieved to clear 
lathe center. 

The holder, available in two different 
styles, also has up to 2-in. reduction on 
the diameter in one pass; any nose 
radius is available to suit machining re- 
quirements and optimum finish. 

Everede Tool Co., 2000 N. Parkside 
Ave., Chicago 39, Ill. T-2-37 


Electric Motor 


Valves, dampers and other controlled 
devices can be operated in accord- 
ance with signals generated by electric 
control instruments by this electric 
motor. Two models, each having two- 
position, floating or proportional con- 
trol forms, are available in various 
speeds and torques. Series 831E2 has 


a rated output torque ranging from 
1.5 to 31.2 ft-lb; Series 831E1 torque 
rating ranges from 3.1 to 62.5 ft-lb. 
Stall torques for both series are a mini- 
mum of twice the rated torques. 

The motor will accurately position 
final control elements over full drive 
shaft rotation. Two-position and floating 
control models can be adjusted for 
35 to 335 deg rotation and the pro- 
portional model for 35 to 100 deg 
rotation without loss of reversing ro- 
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ARE ACCURATE! 
STAY ACCURATE! 


Accurate to millionths for size, flatness and parallelism, 
Pratt & Whitney HOKE® and USA Precision Gage 
Blocks meet or exceed every Bureau of Standards re- 
quirement. They stay accurate longer, because they’re 
harder. First in the field, only P&W produces the 
HOKE® Block . . . the original square block with the hole 
through the center for easy assembly with tie rods. 


Broad or extremely close tolerances, whatever your work 
requires, effective quality control and efficient produc- 
tion always demand comparison against an accurate 
fixed standard. That’s why your choice should be Pratt 
& Whitney Precision Gage Blocks for permanent pre- 
cision you can count on. Write for complete information. 
Pratt & Whitney Company, Inc., 16 Charter Oak Blvd., 
West Hartford, Conn. 
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tation. An external relay permits the 
floating model to be made unidirec- 
tional, or arranged for reversing, for 
more than one complete revolution of 
the output shaft. 

“Coasting” of the motor is negligible; 
over-travel protection is provided for 
the proportioning slidewire contactor 
so that disengagement takes place if 
travel limits are exceeded. 

Double-rated loads cannot drive the 
motor through gear trains. An arc 
suppression circuit incorporated into 
the internal wiring protects switches 
and relay contacts. Voltage and fre- 
quency of the motor are 115 or 230 
volts 50 or 60 cycles, or 115 volts 25 
cycles. 

Minneapolis - Honeywell Regulator 
Co., Brown Instruments Div., 7th & 
Grange Sts.. Philadelphia 44, Pa. 

T-2-38 


Milling Machine 


First of a series of milling machines, 
Model NU1, has a 47 x 11% in. table. 
a 4hp single-speed motor for the spin- 
dle, and a separate 1.5 hp motor flanged 
to the knee, for table and knee power 
feeds (longitudinal, cross and vertical) , 
and for the rapid traverse, in all direc- 
tions. Spindle motor and knee motor 
are independently controlled by a single 
long lever on the left hand side of the 
machine. When this lever is pushed 
down both motors are started unless a 
disconnect switch on the control panel 
has disconnected the knee motor. The 
entire machine (motors, reverse, brake, 
electric pump) is controlled from an 
electric panel located on the front of 
the machine. 

The spindle has two ranges of 12 
spindle speeds (either from 36 to 1500 


the first few times you use it... 


This equipment saves dollars of valuable toolroom time 
on every job. Set-ups that require hours by other methods 
take just minutes the Robbins way. Set up to machine, 
grind or inspect any angle in just four simple steps: 
(1) Look up required angle in Table of Constants fur- 
nished with unit, (2) Select gage blocks indicated, (3) 
Place blocks between base and sine bar swivel block, 
. and you’re ready to go! 


(4) Secure the work . . 


This simple, fast, sure method sets up any angle, single 
or compound, right or left hand, without V-blocks, angle 
plates or complicated “‘build-ups.’’ Complete range of 
models and sizes puts Robbins precision equipment within 
the reach of every shop. Write now for literature. 


11961 DIXIE AVENU! 


FOR FURTHER INFORMATION, USE READER Service CARD; INDICATE 
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INVEST JUST 12 PENNIES A DAY 


TO SAVE DOLLARS 


THE WAY 


Robbins angular tooling equipment often pays for itself 
but let’s be conservative. 
Let's talk about writing off the cost over ten years. 
(About half the useful life of a ‘‘Magna-Sine!"’) Written 
off in this manner, the Model A-5 Magna-Sine illustrated 
represents an investment of around twelve cents a day! 


“MAGNA-SINE” WITH 
MAGNETIC TABLE 


FOR INSPECTION AND 


UGHT MACHINING 
OMER E. COMPANY 


T 39, MICH. 


rpm or from 43 to 1800 rpm.) An elec- 
tro-magnetic brake provides for instan- 
taneous stop of the spindle. The spindle 
speed selection dial has a push button 
for intermittent control of the motor to 
make the meshing of the gears easier. 

Maserati Corp. of America, 46 Sea 


Cliff Ave., Glen Cove, L. I. T-2-39 


Combination 
Drill and Countersink 


A hole can be drilled and counter- 
sunk in one operation with a high- 
speed steel combination drill and coun- 
tersink. The tool, available in both 
plain and bell type points is designed 
with spiral flute. Included angle of 


plain type is 60 deg. and the bell type 
is 120 deg. 

Smooth accurate holes are. produced 
by this tool: production is fast because 
of chip removal and free cutting action. 
Diameter of drill portion equals length 
of drill. 

The tool is available in sets and in 
size diameter from *%4 through 14 in. 

Chicago-Latrobe, 411 W. Ontario 
St., Chicago 10, Ill. T-2-40 


Production Micrometer 


A precision, motor-driven production 
micrometer can handle up to 10,000 
spherical pieces per hour, as well as 
rectangles, squares, tapers and other 
shapes. Designated the Roller Mike. 
the unit is designed to sort and measure 
small-to-miniature parts, for precise 
classification, by thickness, in produc- 
tion quantities or small lots, and with 
total tolerances down to 0.000030 in. It 
will operate continuously with minimum 
attention. 

Units can be placed in series with 
each succeeding machine offering fur- 
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ther sorting refinement. Automatic feeds 
can be furnished to provide an unat- 
tended operation, and provisions can be 
made for sorted parts to be fed into a 
continuing process. 

The portable, self-contained device 
has eighteen collecting bins. With an 
adjustment difference of 0.001 between 
the roller ends, a theoretical sorting by 


groups of 0.000050 in. with good con- 
sistency can be achieved. 

It will not mar fragile parts because 
the upward-outward rotation of the 
unit’s rollers causes such pieces to 
travel by their own weight and drop 
only about an inch into the sorting bin. 

Affiliated Manufacturers Inc., 60 E. 
42nd St., New York 17,N. Y. T-2-41 


USE READER SERVICE CARD ON PAGE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Numbering Head 


Model 484 automatic numbering 
head has a barrel-shaped wheel as- 
sembly to permit roll-marking a 20- 
digit number into flat workpieces with 


a permanent indented impression in a 
curved line. 

Basically automatic in operation, 
the device is designed to index after 
each roll-marking stroke to give con- 
secutive serial numbering. In place 
of a cam or lever arrangement for 
indexing, a small 1%-in. bore air cyl- 
inder operates directly from the mark- 
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A short design course guaranteed to save a lot of grief-—and money! 


You could memorize these and thousands more de- 
sign tips on the best use of rivets—but don’t! Much 
simpler to call on Milford for the right answers to 
all your riveting design and application problems. 
Saves time and money, too. Full-tubular, semi- 
tubular, split, cutlery, decorative—Milford makes 
them all from any metal or alloy that can be cold- 
formed, then adds a wide variety of platings and 
finishes. 


To improve product appearance and strength 
... to take full advantage of automatic assembly 
... to cut delivery time and production costs 
—get in touch with Milford first! 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-2-179 
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x Examining piercing punch of Vulcan Alidie 
High Carbon-High Chrome Tool Steel are 
Raiph Claypool, left, stamping foreman, Long 
Manufacturing Division, Borg-Warner Corp., 
and Tom Variey, right, Vulcan Sales Engineer. 


35 ton Stoll Press die assembly enlarges 
and trims center holes in pre-hardened 
clutch piate. 


REDUCES TOOL MAINTENANCE 
COSTS BY 87%... 


Vulcan Alidie Tool Steel! 


Vulcan sales engineers, cooperating with engineers of Long 
Manufacturing Division, Borg-Warner Corporation, reduced 
sharpening of die and punch tools from once erery 2 days to 
once every 15 days. 


Long Manufacturing Division produces clutch plates for com- 
mercial vehicles and industrial trucks. Pre-hardened material is 
SAE. 1065, with a hardness of 41/46 Rockwell C. Thicknesses 
range from .040”’ to .090"’ x various diameters. 


Costs and downtime were lowered because Vulcan engineers 
recommended the right steel for the job: Vulcan Alidie High 
Carbon-High Chrome Tool Steel with a hardness of 61/63 
Rockwell C. This same engineering help is available to you 
without charge. 


For the name of your nearest Vulcan representative, write, 
wire, or call collect: Vulcan Crucible Steel Division, H. K. Porter 
Company, Inc., Aliquippa, Pa. 


Hi. K. PORTER COMPANY, INC. 


VULCAN CRUCIBLE STEEL DIVISION 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-180 


ing machine cycle. 

The head is equipped with a total 
of twenty indexing levers, in two 
banks, for manual indexing of all 
wheels including those wheels which 
are also indexed automatically by the 
air tripper. 

Engraving on each wheel is off cen- 
ter so that the roll-marking impression 
is on a curve or radius. 

The Noble & Westbrook Co., East 
Hartford, Conn. T-2-42 


Face Grinder 


An 18 in. face grinder, which incor- 
porates power feed to the table, has a 
hydraulic power system with 2 hp, 1200 
rpm motor to provide the equivalent of 
a 50-lb push at the handwheel, which 
amounts to 600 lb at the table. Maxi- 
mum cutting speed is 25 fpm and the re- 


turn is 42 fpm. The power unit is inter- 
locked with the table handwheel as a 
safety measure. 


The machine removes metal accurate- 
ly and quickly on flat surfaces and gives 
a grinding finish. It has a 15 hp. 900 
rpm heavy duty motorized spindle. 

Abrasive Machine Tool Co.. East 
Providence, R. I. T-2-43 


USE READER SERVICE CARD ON PACE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Self-Contained Magnetizer 
Light duty Model MF-200 and me- 
dium duty Model MF-300 self-contained 


magnetizers, which can be plugged 
into any 115 v a-c outlet. combine 


magnetizing coils and silicon rectifier 
in one unit. No permanent, rigid in- 
stallation is needed. The small, light 
units may be used with all permanent 
magnet alloys. The magnetizers are 
planned with reserve capacity for use 
with possible future, more powerful 
magnetic materials. 

MF-200 magnetizer (rated at 10,000 
amp turns with 2.5 amp current demand 
at 115 v) is used to magnetize Alnico 
5 magnets up to 11% in. long (or up to 
2-sq. in cross-sectional area)., The unit 
is 9 in. wide, 14 in. long and 634 in. 
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ets or prime mover speed. Belt tension 
between drive and driven unit is main- 
tained by adjustment of a rod and turn- 
buckle. 

Eighteen models, including single 
and double reduction types, can be sup- 
plied from stock. Single reduction 
types are 98 percent efficient and afford 
4.5:1 speed ratio (nominal). Double 
reduction types are 96 percent efficient 
and afford 14.7:1 speed ratio (nomi- 


high and weighs 45 Ib. 


The MF-300 magnetizer measured 


14 in wide, 24 in. long and 8 in. high, 
and weighs 150 lb. It magnetizes mag- 
nets up to 8 in. long (or up to 7 sq 


in. cross-sectional area), and is rated 


at 50.000 amp turns with 30 amp cur- 
rent demand at 115 v a-c (or 15 amp EXPANDS 
at 230 v a-c). 

General Electric Co., Magnetic Ma- 


terial Section, Edmore, Mick. FO EVEN 
Machine Bases G REATER 


Line of standard machine bases 


which come knock-down, are made of SERVICE 


steel plate ranging from “46 to %6 in. in 
Mize of base from 24-1048 in. in | Standard & 
Special CARBIDE TOOLS 


length or width and from 24 to 54 in. 

Sandvik Coromant has expanded its manu- 
facturing facilities. New equipment at the Fair 
Lawn plant insures fast, efficient deliveries. 


— In addition to standard tools, Coromant is 
a able to manufacture special tools to fit your 
— specific requirements. 
—_ Coupled to these produc- 
tion facilities are Coro- 
3 mant's extensive ware- 


house stocks across the 
nation . . . insuring prompt 


“< a delivery of quality Coro- 
mant carbide tools, blanks 
in height may be quickly assembled. or inserts. 

The parts are drilled so that they can 
be bolted together for welding. 


The bases are available immediately 
as stock items. They can be used re- 
peatedly by simply making changes in 
tooling. 


Inter-Lakes Engineering Co., 39200 SANDVIK STEEL, INC. 
Groesbeck Hwy., Mt. Clemens, Mich. Road Lawn, 
T-2-45 Tel. SWarthmore 7-6200—In N. Y. C. Algonquin 5-2200 


Cleveland 29, Ohio ° Chicago 1, Ill. 


Gear Reducer Detroit 27, Mich. Los Angeles 22, Calif. Covers complete C t 
: line of carbide tools, blanks 
\ shaft-mounted gear reducer elimi- SANDVIK CANADIAN LTD. and inserts, tool holders, com- 


nates need for motor bases. rails. sup- P bination cutters, end mills, 
. a = 1 flexible P.O. Drawer 1330, Station O twist drills and scrapers. Has 
porting structures an¢ exible cou- 
: 2 Montreal 9, P. Q. technical data section. 
plings. It also assures alignment, and 


makes possible infinite speed ratios FROM ORE TO FINISHED PRODUCT WITHIN THE SAME COMPANY 
through the use of adjustable-speed $S-142 
pulleys or by changing sheaves, sprock- 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-181 
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nal). Horsepowers range from frac- 
tional to 120; output speeds from 8 to 
425 rpm 

The reducer is installed direct to 
driven shaft and can be mounted verti- 
cally of at any angle. Hollow shaft 
bores range from 1%4¢ to 5"M¢ in., with 
bushings available to accommodate 
slightly undersize driven shafts. Slight- 
ly oversize driven shafts can be necked 
down or can be accommodated in the 
same manner as undersize by using a 
larger reducer. 

Torque reaction brackets can be fur- 
nished for units with platform-mounted 
or reversing drives. 

Lovejoy Flexible Coupling Co., 4978 
W. Lake St.. Chicago 44, Ill. T-2-46 


Boring Machine for 
Aluminum Die Castings 


Three-station precision boring ma- 
chine for machining aluminum die cast- 
ings consists of three standard Model 
S-6 Hydro-Borers mounted on a steel 
base. Two of the boring units are 
equipped with air-operated, rapid-ap- 
proach arrangement, designed to quick- 
ly advance the boring spindle to the 
workpiece. The part is manually loaded 
into a stationary fixture and the three 
holes are bored simultaneously. 

Right and left hand units are 
equipped with combination boring 
heads which face. counterbore. and bore 
two side holes in alignment with each 


The exclusive automatic Dual Power Feed built 


mto every MARVEL Seres 6 and 9 Hack Saw is the 
that adjusts and compensates both pressure and 
f feed correctly in proportion to the number of blade 
ntact with the work. Once the marvet Dual Feed 
perator attention is required to insure that the 
& as deeply as possible and practical on every 
regardiess of the changing area of the work being 
hether the Saw is being used for continuous auto- 
of identical pieces or a single cut, the MARVEL 
that practically “thinks for itself’ guarantees 
that the work is cut-off in the fewest possible number of 
strokes 
Heavy duty marvet Series 6 and 9 Hack Saws embody every 
practical design and operating feature to give you speed, accuracy 
and operating economy you can find in no other metal cutting saws 


ARMSTRONG-BLUM MFG. CO. 


S700 BLOOMINGOALE AVE CHICAGO 39, HL 


other. The rear unit bores and faces the 
internal hole in relation to the two side 
holes. The parts are loaded, machined, 
and unloaded in a cycle time of 30 sec- 
onds. 

Other features are an automatic op- 
erating cycle, push-button control for 
retraction of boring spindles at any 
point during rapid approach or ma- 


chining cycle, and individual control at 

each station for tool setting. adequate 

coolant and chip disposal. A hydraulic 

pump is not required, because of the 
special feed principle. 

Greenlee Bros. & Co.. Rockford. III 
T-2-47 


USE READER SERVICE CARD ON PAGE 
167 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Slide Rest 


Swivel slide of this Super slide rest 


is graduated in degrees so that it may 
be swung and used for turning opera- 
tions on the lathe. without interference 
between handles or slides 

Design incorporates a center-driver 


toolpost slide and an open side tool 


post to provide maximum ease of 
operation. 

Top slide travel in 444 in.; tool bit 
size is 3g x 34 in.; large dials are both 
direct reading in thousandths of an 
inch and are resettable to zero. 

The Wade Tool Co., 49 River St.. 
Waltham 54, Mass. T-2-48 
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‘Biever see a METAL SAW _ 
for itself ? 
= 
| 
Give YOu FAST 
 CUTTING-OFF | , 
for he MARVEL 
‘ 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-182 


Band Saw Blades 


A hard-edge, flexible-back band 
saw blade has positive rake hook 
teeth which cut with a smooth shear- 
ing action that requires less feed 
pressure than conventional blades. 

The teeth are designed for uniform 
stress distribution to permit heavier 
feeds for fast cutting. Rounded gullet 
construction insures efficient chip flow 
and greater chip removal without clog- 
ging. 

The blade is particularly suitable 
for fast, low-cost cutting of nonferrous 


metals, composition, fiber. 
plastics, wood and similar materials. 
It is available in welded bands to fit 
any band saw machine and in 100. 
250 or 500-ft. coils. 

The L. S. Starrett Co.. Athol, Mass. 


T-2-49 


special 


Work Holder 
for Drill Presses 


A convenient and efficient device 
called the Sta-Put, is designed for use 
with drill presses. Split collar of the 
device permits it to be attached easily 
to a drill press column, where it can be 


quickly adjusted to hold any shaped 
piece securely in desired alignment with 
drill. The device is available with either 
a wheel or lever handle. 

Cincinnati Tool Co., Cincinnati 12, 


Ohio. T-2-50 


Belt Sander 


Compact design, size and 34in. feed- 
ing height make the Speedbelt 12-in. 
abrasive-belt machine practical for use 
in production lines where small metal 
parts are fed to it by conveyor directly 
for deburring, polishing or finishing op- 
erations. Used in tandem, deburring and 
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for more gripping power- 


higher production 


Famous S-P cam and lever design holds the 
work tighter, permits cost cutting heavy feeds 
and multiple cuts. S-P cam and lever design also 
resists opening of jaws by centrifugal force or 
diminishing air pressure . . . an important safe- 
ty factor. Balanced for high rpm. 


S-P SELF-CENTERING CHUCKS ore built in Universal 
American Standard models, sizes 6’ — 8° — 10” — 
12”, and Serrated models in 8” — 10” — 12” sizes. 
Two or three jaws. 


S-P COMPENSATING CHUCKS grip out-of-round 
work with equal pressure on each jaw. Available 
in 8” — 10” — 12” sizes, two and three jaw models, 
American Standard or Serrated. 


S-P ROTATING 
CYLINDERS 
Air and Hydraulic 


Adequate stroke 
long jaw travel of 
Chucks. Balanced 


high rpm on machine 
tools and other applica- 
tions. Details in Catalog 
No. 105 (Air) and Bul. 


201 (Hydraulic) 


S-P Power Chucks are installed as 
original equipment by Bardons 
& Oliver, Cleveland Automatic, 
Cone Automatic, Ex-Cell-O, 
Jones & Lamson, Monarch, War- 
for ner & Swasey ... and many oth- 
s-P ers. Representatives in principal 
_ cities. Prompt deliveries. Send tor 
catalog No. 105. The S-P Manu- 
facturing Corporation, 30201 
Aurora Rd., Solon, Ohio. 


GPecity <P 


THE S-P MANUFACTURING CORP. 
SOLON, OHIO IN GREATER CLEVELAND 


A BASSETT COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-183 
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polishing can be done in sequence by 
utilizing two different grit sizes of abra- 
sive belts. In sanding operations, flat 
stock can be handled directly from the 
molder to speed up production. The 
machine is available with 3 types of feed 
tables. Positive feed adjustment can be 
made quickly for any type material up 
to 2 in. thick. For jobs requiring a wider 


belt the machine also is available as a 
Speedbelt 18 model. 

Timersaver Sanders, P. O. Box 7446, 
Robbinsdale Station. 
Minn. 


Minneapolis 2 


T-2-51 


9 


These compact, powerful multiple-disc 
clutches are helping product engineers re- 
duce size and weight between the driving 
and driven units of machine tools, lift trucks, 
overhead cranes and a wide variety of other 
products. Readily fit into product designs, 
accommodating large torque capacity within 
small size. Precision grinding insures perfect 
fit on the shaft, instant, positive clutching 
and declutching—without drag, heat or 
abrasion. 


Send for This 
Handy Bulletin 
Shows typice 


lastallations of 
ROCKFORD 


00, 


TAKE-OFFS 

Contains dic- 
grams of unique ap- 
plications. Furnishes 
capacity tables, 
dimensions and 
complete specifica- 
tons. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, II. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-184 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Press Unloading Unit 

Unit for unloading stampings from 
presses in a straight line consists of an 
overhead arm having a built-in vertical 
slide adjustment, standard air-powered 
straight-line press unloader and a 
standard mechanical jaw assembly. 

The arm bolts to mounting pads on 
the crown of presses. Vertical adjust- 
ment of the unloader can be made at 
floor level, and it can be raised verti- 


cally a sufficient distance to clear the 
press working area for die setting op- 
erations. The equipment has a total 
vertical travel adjustment of up to 42 in. 
It can also be swung in a horizontal 
plan to a position parallel to the press 
frame to avoid crane chain interference 
during die setting. A variety of stand- 
ard PAS straight line press unloaders 
as well as jaw assemblies can be 
mounted on the unloader to meet vari- 
ous unloading requirements. 
Press Automation Systems, In 

25418 Ryan Rd., Centerline. Mich. 
T-2-52 


Lathes 


The 5400-series 1234-in. general-pur- 
pose lathes incorporate a quick-change 
mechanism for instant selection of 54 
threads or feeds—27 are obtained mere- 
ly by shifting two levers on the gear 
box, and an additional 27 by shifting the 
position of a sliding gear. 

Variable-speed countershaft makes 
any speed from 35 to 270 rpm and 210 
to 1600 rpm immediately available 
while the lathe is running. Speeds are 
changed by turning handwheel on front 
of lathe cabinet. Clutch and brake. 
controlled by lever on lathe cabinet, 
permit instant starts and stops of lathe 
spindle without stopping motor—clutch 
is multiple disc, dry operating. 

The 5400-series lathes also are avail- 
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PULLMORE FD is 
i 
MULTIPLE-DISC 
— 
Take-Offs 
: 
Reducers 
ist 


Damage to dies or the press caused by 


of 5, 10 and 15 in., in 13, 20, 30, 40 and 
parts is impossible 


50 ton capacities. in either 2 or 4 post misalignment of 
types. Length of stroke can be adjusted for the 
They require minimum space as all needs of the job and can be shortened 
components including the motor, pump 
mounted on the top 


to any two points within the total stroke. 
An electrical selector control permits 


and reservoir are 
selection of manual, semiautomatic and 


platen. The entire area beneath, behind 
and on all sides is free of equipment: 
this permits use of conveyors, chutes or 
parts. Area 


setup cycling. Operation can be as fast 
or as slow as the operator necessitates. 
other means of handling Pressure is applied and released quick- 
below the platen affords room for the ly without shock. 

mounting of die cushions. Bausenbach Hydraulics Div.. Buffalo 

The full tonnage can be set to engage Metal Container Corp.. 75 Meadow Rd.. 

: and disengage at any point in the stroke. Buffalo 16, N. Y. T-2-54 
ible with ten-speed ball bearing coun- 
tershaft that provides speeds between 
> and 1600 rpm. Three V-belts power 


the lathe spine le. 
The lathe has 12°%4-in. swing over 


bed, 7°, in. over cross slide; 23, 35 and 4 
181. in. centers. Tailstock is No. 3 MT. SUBLAND TOOLS | Das 


Headstock spindle is forged steel with 


lo. in. bere. | 1 16 in. lever type collet 
(Standard and Special) i SET- UP 


capacity, hat ened nose. 
Clausing Div Atlas Press Co.. 26114 


North Piteher St.. Kalamazoo. Mich. 
T-2-53 


ca Reamer 


USE READER SERVICE CARD ON PACE 7 
167 TO REQUEST ADDITIONAL TOOLS Subland Drill | | 
PRODUCTION | 


OF TODAY INFORMATION 


Hydraulic Presses 


Series of heavy-duty. fast-acting. high- 


To produce more work in less 
time and at reduced costs, mod- 
ern production methods often 
require multi-diameter tools that 
perform a combination of opera- 
tions with each pass—drill-coun- 
terbore, drill-ream, drill-chamfer, 
etc. Your best bet for accomplish- 
ing these objectives are subland 
cutting tools, precision produced by 
Detroit Reamer & Tool Company. 


velocity, hydraulic trim presses incor- 
iccumulator with a closed. 


ock-free, pressurized, hydraulic sys- 
Rapid evyeling action 
low horsepower input. \pproach 
-peeds range up to 2000 ipm ram travel. 


re available in platen sizes of 


is achieved 


a 
Sup to 36 x 54 in., offering 12, 


strokes, with shut-heights 


A leading participant in the original 
development of subland tools more 
than 25 years ago, Detroit Reamer & 
Tool Company has been a major manu- 
facturer of such tools ever since. Thus, 
our engineering experience combined 
with modern manufacturing facilities as- 
sure that you receive the finest quality 


subland cutting tools. 


SPECIALIZE 
in Designing and Manufacturing 
H.S.S. and Carbide Tipped Special 
Cutting Tools to your requirements. 


4) DETROIT REAME 


& TOOL COMPA 
& 


COMPANY 
780 W. MAPLE RD. © P.O. BOX 174 « BIRMINGHAM, MICH. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-185 
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Permits Greater 
Job Versatility 


Easily Adapted to 
Multiple Feedouts 


z 


Provides Longer 
Stock Feedout 


4 
} 


Eliminates 
Stock Scoring 


Reduces Stock Reel 
Noise 


Eliminates 
Stock Pushers 


Eliminates 
Feedout Cams 


Write today for Catalog A-405, or 
better still, have the Greenlee man 
call and show you the way to more 
profitable production with this 


air-feed automatic bar machine. ‘GREENLEE BROS. & CO. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 
Multiple-Spindle Drilling and Tapping Machines 1962 MASON AVE. 


Iransfer-Type Processing Machines GRE NLEE Rockford, Illinois 
Six and Four-Spindle Automatic Bar Machines | 


Hydro-Borer Precision Boring Machines 


186 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-186 The Tool Engineer 
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J. R. Barefoot is new president of 
The Federal Machine and Welder Co. 
replacing A. S. Blagden who was 
elected to the newly created post of 
chairman of the board of directors. Mr. 
Barefoot has been a vice-president for 
the past six years. 


President of The Carpenter Steel Co.., 
Frank R. Palmer, has been named to 
serve as president of the recently ac- 
quired subsidiary, Carpenter Steel of 
New England, Inc. Other officers for the 
new addition include: John Moxon, 
executive vice-president: Arlington A. 
Britton, Jr., vice-president-production ; 
H. Sturgis Potter, vice-president-sales; 
and Carl B. Post, vice-president and 
technical director. 


John J. Morrissey was named gen- 
eral manager of General Drop Forge 
Corp.. wholly owned subsidiary of Dana 
For the past five years he has 
been assistant chief industrial engineer 
at Wyman Gordon Co 


Corp 


Paul Zoffmann is now technical di- 
rector of Sam Tour & Co., Inc. and its 
ifiliate, The American Standards Test- 
ing Bureau Inc.. where he will super- 
vise chemical and metallurgical labor- 
atories and coordinate the chemical and 
metallurgical activities of the two or- 
ganizations. 


Zeke R. Smith was elected 


Three executive promotions were re- 
cently announced at C. A. Norgren Co. 
Edward H. Roos, who was made vice- 
president in charge of engineering, pro- 
duction and purchasing, Richard L. 
Beach, who was formerly assistant to 
executive vice-president, succeeds Mr. 
Roos as factory manager. James S. 
Maches, who has been working in 
Norgren engineering and manufactur- 
ing, was made plant superintendent, 
a new position in the firm. Mr. Roos 
belongs to ASTE’s Denver chapter. 


The board of directors of Southworth 
Machine Co. have made several admin- 
istrative changes. Stuart W. Tisdale, 
formerly with Fibreglass Corp., was 
elected president of Southworth. 
George F. Thurber, Jr. and H. Theo- 
dore Hawkes were made _ vice-presi- 
dents. Robert D. Brace became sec- 
retary and John W. Jackson was 
named treasurer. In addition, Thomas 
S. Dyer was appointed production 
manager and Gordon Braum_ was 
named shop superintendent. 


Formerly assistant to the general 
sales manager of Pratt & Whitney Co.., 
Inc.. Clinton E. Smith now is admin- 
istrative sales manager for the com- 
pany's 


machinery. cutting tool and 


gage divisions 


Electro Refractories & Abrasives 
Corp. announced the election of Carl 
F. Leitten as president and chief exec- 
utive officer, succeeding Grant S. Dia- 
mond who was made chairman of the 
board. Both executives began their 
careers in research capacities with the 
company more than 30 years ago. Mr. 
Leitten also was elected president of 
Electro Refractories & Abrasives Corp. 
Ltd., a subsidiary. 


Four staff appointments have been 
made for the metallurgical and oper- 
ating departments of The Carpenter 
Steel Co.’s recently acquired subsidiary. 
Carpenter Steel of New England, Inc. 
Walter A. Schlegel is resident chief 
metallurgist; Elmer Schwartz is gen- 
eral superintendent of the production 
departments; James MacMinn is su- 
perintendent of billet preparation; and 
Joseph J. Barrett is assistant super- 
intendent of hot rolling 


Latrobe Steel Co. has announced ap- 
pointment of Howard M. Givens to 
the post of vice-president-sales to suc- 
ceed J. E. Workman who was made 
executive vice-president. W. G. Dahl 
was named to fill Mr. Givens’ former 
position of general sales manager. Mr. 
Dahl is a member of ASTE’s Spring- 
field, Mass. chapter. 


vice-president of Potter & 
Brumfield, Inc., and will be 
in charge of all product and 
applications engineering for 
the company’s three plants. 


Edward H. Fisher has been 
named president of Tube 
Reducing Corp. Until recent- 
ly he was vice-president and 
manager of Special Products 
Div. at the Oliver Corp. 


R. L. Fairbank was elected 
president of The Material 
Handling Institute, Inc. at 
the organization’s recent an- 
nual meeting. He is vice 
president of Towmotor Corp. 


J. E. Workman, who pre- 
viously was vice-president- 
sales of Latrobe Steel Co., 
has been named to fill the 
newly created position of 
executive vice-president. 
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At Houdaille Industries, Inc., Daniel 
J. Kennedy, formerly Buffalo Hydrau- 
lics Div. factory manager, became as- 
sistant general manager of the Wales 
Strippit Co. unit of Houdaille. W. L. 
Buckenhizer, manager of Houdaille’s 
Detroit Div. plant, was elected vice- 
president-manufacturing of Houdaille 
Industries Ltd. at Oshawa, Ontario. 


Crucible Steel Co. of America has ap- 
pointed Kenneth A, Matticks to fill 
the newly created post of manager of 
product development-stainless steel sales 
division. He has been a stainless con- 
tact metallurgist in the central metal- 
lurgical office. 


At National Automatic Tool Co., 
Inc.. John R. Keates has been made 
general sales manager of the Machine 
Tool Div. He has been a regional sales 
manager ot Natco since 1943. 


Walter W. Goehring was made man- 
ager of the manufacturing department 
of F. J. Stokes Corp. He previously was 
manager of manufacturing for the Can 
Div. of Crown Cork & Seal Co., Inc. 


Fred Y. Walters, Jr. was appointed 
manager of F. J. Stokes Co. of Canada, 
Ltd., a subsidiary of F. J. Stokes Corp. 
He has been associated with the Cana- 
dian firm since January 1955. 


William R. Johnson is chief re- 
search metallurgist and Richard J. 
McCluskey is chief machine design 
and development engineer at Associated 
Spring Corp’s research center in Bris- 
tol, Conn. Mr. Johnson has been re- 
search metallurgist at the firm’s Wal- 
lace Barnes Co. division since August 
1953. Mr. MeCluskey joins the organ- 
ization after five vears as project en- 
gineer with The Stanley Works. 


FINE CUTTING TOOL 


by Ese 


conscientiously serving many companies in 


1 
Since 1913 Eclipse has been consistently and a 
a 


widely diversified fields of production. 
Each of these companies has 
found that “Engineered by 
Eclipse” is assurance of genu- 
ine quality in end cutting tools. 


e High Speed Steel 
Cutters 

e Core Drills 

e Multi-Diameters 


e Back Spotfacers 


e Carbide Tipped 4 
Cutters - 
e Inserted Blade a 
Cutters 
5 
2 
| 
6 
: lower production costs. 
Write for 
: Counterbore Cat. No. 51° 
Write for 


End Mill Cat. No. 56 


and remember... 


Eclipse now has a complete line of Precision 
End Mills. Ground from the solid, Eclipse End 
Mills insure longer tool life, finer finishes and 


New president and general manager 
of Pacific Coast Engineering Co. is 
C. D. Ramsden who has been vice- 
president and general manager since 


1956. 
Kirke W. Connor, who founded Mi- 


cromatic Hone Corp. in 1929, was re- 
cently elected chairman of the board. 
Succeeding him in his former office of 
president is Don S. Connor who also 
is general manager of the company. 
Mr. Don Connor, who is a member of 
ASTE’s Detroit chapter, has been ex- 
cutive vice-president and general man- 
ager since 1955. Elected to fill the post 
of executive vice-president is William 
H. Harris Jr. who was vice-president o| 
engineering. At the same time, diree- 
tors elected William J. Pinkerton ad- 
ministrative vice-president. He has been 
vice-president in charge of manufactur- 
ing since 1952. 


Allis-Chalmers Mfg. Co. has appoint- 
ed William H. Mutschler, chief engi- 
neer of the Pittsburgh Works, to suc- 
ceed W. M. Terry, Jr. who was re- 
cently named director of engineering 
coordination for the company’s Indus- 
tries Group. Mr. Mutschler’s former 
post of patents and standards engineer 
at the Pittsburgh Works has been filled 
by George Gallousis who was an en- 
gineer in the instrument transformer 
section. 


The Chaso Tool Co. has named Ray 
Grose to the post of plant manager 
He previously was quality control man- 
ager of Lock Thread Corp. 


Major appointments Chrysle1 
Corp’s Stamping Div. inc' 
ing of William G. Martin as divisions 
industrial engineer and the appointment 
of Charles C. Mezey as plan 
of the Nine Mile press pla 


R. L. Puette, and B. H. Carlisle 
have been made general divisional man- 
agers by The Clark Controller Co. Mi 
Puette also will continue as vice-presi- 
dent of operations of the company 


Directors of the A. O. Smit) Corp. at 
their annual meeting named 11 of the 
company’s executives as new vice presi- 
dents. Four will continue to functions 
as members of management staff: M. E. 
Morgan, procurement: W. W. Higgins. 
engineering: S. E. Wolkenheim, mar- 
keting: and R, F. McGinn, research 
and development. Two new operating 
vice-presidents are J. H. Brinker and 
John S. Randall. Five regional man- 
agers were elected commercial vice- 
presidents for their respective areas: W 
W. Stake, eastern region: George P 
Hough, midwestern region; L. M. 
Keating, southwestern region: Allen 
O. Dragge, Pacific Coast region: and 
Walter H. Porth, in charge of rela- 
tions outside the U.S. 
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Tungsten Carbide Surfacing 


Four-page bulletin, “Kenplate Tung- 
sten Carbide Surfacing”, describes new 
product and its uses in protecting 
metal parts against abrasion and wear 
and its application methods. Kenna- 


metal Inc., Latrobe, Pa. L-2-1 


Chain Drives 


Comprehensive, 88-page Book 2425 
contains detailed engineering data and 
illustrations of versatillity of silent 
chain drives in a wide range of appli- 
tables of 
. chain length and cen- 


cations: includes service 
factors, ratings 
ter distance computations; also outlines 
procedure for selection of engineered 


drives. Link-Belt Co.. Dept. PR. Pru- 
dential Plaza, Chicago 1, Il. L-2-2 


Worm Gearing 


Extensive line of worm gearing is 
presented in detail in 16-page illustra- 
ted Bulletin 700-C: contains specifica- 
tion drawings for all worms and gears. 
tool charts and horsepower ratings for 
numerous special gearset combinations, 
backlash tolerances. lubrication data 
ind service factors plus ordering in- 
formation with typical examples. Cone- 
Michigan Tool Co.. 
MeNichols Rd., Detroit 12. 


Drive Gears. Div. 
7171 
Mich. 


Drills and Reamers 


Tab indexed for quick reference. 96- 
Catalog 58 de- 
scribes and illustrates line of carbide. 
cobalt and high-speed steel drills. « 
tensive variety of reamers and various 
types of end mills; each item ac- 
companied by table of standard sizes 
and dimensions; technical data section 
gives decimal equivalents, drilling rec- 
ommendations, feeds, grinding drills, 
hole sizes for tapping. metric equiva- 
lents, ete. Request only on company 
letterhead directly from Greenfield- 
Ampco Drill Div.. Greenfield Tap and 
Die Corp., Greenfield, Mass. 


page comprehensive 


Broaching Tools 


Complete line of Red Ring gear 
production equipment and _ broaching 
tools described in extensively illustrated 
24-page Catalog AP57-11. National 
Broach & Machine Co., 5600 St. Jean 
Ave., Detroit 13, Mich. 
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for free booklets and catalogs—use convenient request card, page 167 


Milling Machines 


Series of bulletins (Special Bulletins 
No. 1, 2 and 3) describe and picture 
index method milling machines Model 
HV-44 H.D., NV-22 and RT-301 re- 
spectively. Each points out 
advantages and applications 
of the model. The Producto Machine 
Co., 990 Housatonic Ave., 
1, Conn. 


special 
features, 


Bridgeport 
L-2-5 


Spring Materials 


How to design and select materials 
for springs that must operate success- 
fully at high temperatures is discussed 
in informative 8-page bulletin, “High 
Temperature Springs”. Explains me- 
chanical and metallurgical considera- 
tions, some involved and 
suggests available solutions. 
Spring Corp., Bristol. Conn. 


problems 
Associated 


L-2-6 


L-2-4. 


AO-800 CLAMP 


AODT-800 


DOUBLE TOGGLE CLAMP 


TWO NEW 
AIR-OPERATED CLAMPS 
with 800 pound 
clamping force 


Because you asked for it, Lapeer’s vast line of Knu-Vise clamps 
now features four distinct groups of air-operated clamps. Two 
new 800 Ib. air clamps have been added to the w idely ac cepted 


200, 400 and 1200 Ib. air clamps, thereby rounding 


out the 


Knu-Vise series. The Model AO-800 clamp is for conventional 
holding operations—the Model AODT-800 for those difficult 


mounting situations. 


For complete information on these units and the more than 
150 other models available, write for catalog today! 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


WESTERN DIV.: ART LEWIS PRODUCTION EQUIP. CO 


3053 DAVISON ROAD 
LAPEER, MICHIGAN 


419 Magnolia Street, Glendale, California 
CANADIAN DIV 
1131 Pettit Road, Burlington, Ontario 


HIGGINSON EQUIP. SALES LTD 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-189 
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High Temperature Alloy 


Two 28-page booklets present in- 


formation on Haynes wrought cobalt Corp., 


land City 1, N. Y. 5,-2.7 


base high temperature alloy No. 25 and 
nickel-base high temperature alloy X 
available in both wrought and cast 
form. Both booklets contain selections 


Stellite Co., Div. 


Literature Distribution Section, Haynes 


30-20 Thomsen Ave., Long Is- 


Brushes 
Eight-page, illustrated folder discusses 


on physical properties, tensile data. Situft and Helituf brushes designed 


stress rupture and creep data and also 
describe methods for welding, forming 


Cleveland 14, Ohio. 


to provide efficient, economical way 
to rebur or clean difficult jobs. Adv. 
and machining the alloys. and on and 
their resistance welding characteristics Co., 


Sales Promotion, 


Osborn Mfg. 


of Union Carbide 


L-2-8 


SQUARE BLANK 
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PUNCHES «no DIES 


STANDARDS 


RECTANGULAR 


SLUG EJECTOR PUNCHES 


OBLONG PILOT 


TYPE R DIES 


HIGH SPEED BEVEL 


TYPE R DIE TYPE P DIE 


& SHOULDER HEAD QUILLS 


COMPLETELY INTERCHANGEABLE 
SHIPMENTS FROM STOCK 
CHOICE OF STEELS 

HIGH QUALITY 
LONG LIFE 
LOW COST 


SPECIALS 


Send prints or sketches 
for quotation on your 
requirements. Prompt 
deliveries—reasonabie 
prices. 


NEW! 


PUNCH & DIE RETAINERS 


Tough alloy retainers accu- 
rate machined for Ring 
Punches and Dies. Ease of 
mounting saves time and 
money. 


WRITE FOR ILLUSTRATED CATALOG 105 


RING PUNCH & DIE, INC. 


23 FENTON PLACE 
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JAMESTOWN, NEW YORK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-190 


Plant Maintenance 


Bulletin describes operation and ap- 
lication of a system for machinery 
maintenance and quality control and 
the resultant cost cutting features. In- 
ternational Research and Development 
Corp., 797 Thomas Lane, Columbus, 


Ohio. L-2-9 


Hydraulics and Lubrication 


Illustrated by photos, drawings and 
diagrams, 20-page manual gives in- 
structions for general hydraulic and 
lubrication system maintenance plus 
discussion of lubricants and a lubri- 
cation chart; includes operating de- 
scription. cutaway views, hydraulic 
power circuits, lubrication system cir- 
cuits and specification tables for various 


types of equipment; also provides en- 


gineering section of pertinent data. 
Snvder Tool & Engineering Co.. 3400 
E. Lafavette Ave.. 


Detroit 7. Mich. 
L-2-10 


Tool and Die Makers 


Extensively illustrated, 64-page bro- 
chure, “Service is Our Business.” con- 
tains quick-reference tabulation of 
products and services provided by 80 
firms of Southern California Tool & 
Die- Assn.., 
descriptions of specialties and facilities 
of individual member firms. Southern 
California Tool & Die Assn., P.O. Box 
$5263. Airport Station, Los Angeles 


45, Calif. L-2-11 


statements of policy and 


Lift Trucks 


Sixteen-page brochure on “Mechan- 
ical and Hydraulic Hand Lift Trucks” 
describes what they are, how they 
operate. how to select and how to use 
them: illustrated. Association of Lift 
Truck and Portable Elevator Man- 
ufacturers, Suite 132, One Gateway 
Center, Pittsburgh 22, Pa. L-2-12 


Thread Chasing 


Series of technical Bulletins (Nos 
115. 116, 117 and 118) provide infor- 
mation on solid adjustable taps, chaser 
chamfer grinding fixtures. self opening 
die heads, and thread chasing tools; all 
are illustrated. Chaso Tool Co.. Inc.. 


Box 268, North Branch, Mich. L-2-13 


Illustrated 32-page service and equip- 
ment contains brief explanation of 
Microhonoing process, plus capacities 
and specifications of representative 
range of equipment for cylindrical, 
spherical and flat applications; also 
describes facilities for job Microhoning 
and field servicing of honing equip- 
ment, Micromatic Hone Corp., Detroit 


38, Mich. L-2-14 
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standard B5.35 on 
Mounting Specifications for 
Plate Mounted 
includes such information as 
of bolt holes in steel 
and standard 
disks in the inserted 


ASA approved 
“Machine 
\brasive 
Wheels”: 
location and size 
disk wheels. definitions 
sizes for abrasive 


Dises and 


nut, inserted washer, tapped mounting 
plate, projecting stud and cylindrical 


types; also covers plate mounted 


wheels; illustrated. Grinding Wheel In- 
stitute. 2130 Keith Bldg., Cleveland 15. 


Ohio. L-2-15 


Stitching 


Detailed information stitching 
metal to metal or metal to nonmetalic 
materials presented in 16-page booklet 
“Metal Stitching, A New Idea in Fasten- 


ing; photos and drawings illustrate 
equipment and applications typical. 
Acme Steel Co., 135th St. and Perry 
Ave.. Chicago 27, III. L-2-16 


Grinding 

Two extensively illustrated brochures 
describe R4 automatic hy- 
draulic grinding machines emphasizing 
important features and advantages; 
outlines standard and special equip- 
ment; drawings show details of grind- 
ing operations: include tables of di- 


series of 


mensions and specifications. Olivetti 
Corp. of America, Machine Tool Div., 
42-33 Northern Blvd.. Long Island City. 
N.Y. L-2-17 


Adjustable Speed Drive 


Illustrated by photos, drawings and 
graphs, 12-page Bulletin No. 2000 pre- 
sents details on Select-A-Spede .adjust- 
able speed drive; includes information 
on applications, installation and op- 
tional features for — applications. 


The Louis Allis Co., 427 E. Stewart St.. 
Milwaukee 1. Wis. L-2-18 
Taps 

Informative 22-page Catalog No. 27 


incorporates engineering data on taps 


and tapping as well as’ specifications 


and descriptions of line of standard and 


special taps; illustrated. Royco Tap 
and Tool Corp.. North Branch. Mich. 
L-2-19 


Arbors, Holders and Chucks 


Extensively illustrated with engineer- 
ing drawings to show construction and 
features of various items in line, 28- 
page Bulletin No. WA-10 presents in- 
formation on interchangeable extension 
arbors, wheel holders and collet chucks; 
includes specifications and dimensions. 
Pope Machinery Co.. Haverhill, Mass. 


L-2-20 
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TO COST REDUCTION 


with the “ALSOP METHOD" of 


SUS MICROM FILTRATION 


The following cost reductions are substantiated by "in shop’ tests:* 


SAPP 


° 


The 


Increased production 

Improved finish and controlled accuracy of work pieces 
Reduction of coolant waste 

Elimination of systems cleaning 

Abatement of dermatitis in workers 

Improved machine cleanliness 

Prolonged accuracy of tools 

Longer tool or abrasive wheel life expectancy 
Reduced wheel loading and wheel dressing 
Maximum recovery of precious (diamond) swarf 
Reduced swarf handling and shipping costs 


Reduction in parts cleaning costs 


“ALSOP METHOD" of sub-micron filtration on 


coolants, cutting oils and hydraulics is obtained with 
compact—large area—volume capacity units. 


May we have our representative call and discuss a trial 
demonstration in your plant? No obligation of course. 


A 


request on your 
will open these avenues for you. 


letterhead 
"Engineering 


Bulletins 
on Request 


ALSOP 


ENGINEERING ~~ CORPORATION 


13202 HOLLIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


ST., MILLDALE, CONN. 


INDICATE A-2-191 
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Toolholders and Inserts 


Illustrated 56-page manual discusses 
how to effect savings in machining costs 
through use of company’s toolholders 
and inserts; covers selections of tool- 
holders to fit specific metal cutting jobs 
and the factors bearing on choice of 
toolholders; also offers information on 
turning, including angle, plunge, offset. 
lead angle turning, turning and facing, 
facing, 15 deg lead angle facing; thor- 
oughly covers how to use the toolhold- 
ers as well as other pertinent tips of 
interest to users, and gives table of sur- 


face speeds for high-speed steel, Tan- 
tung and cemented carbides. Request 
only on company letterhead from Vas- 
coloy-Ramet Corp., Waukegan, III. 


Specific application information on 
bending of pipe, tubing or structural 
shapes presented in 34-page booklet, 
“Please Take a Peek,” showing in-plant 
pictures of rotary, ram and rool bend- 
ing types of bending. Wallace Supplies 
Mig Co., 1300 Diversey Pky., Chicago 
14, Til. L-2-21 


the HOW with 
ACRA STOP : 
accurate cutting to within on 

e mates t ossible te 


t up an engine lathe with 
04 precision stops in a 


6 GOOD REASONS FOR USING 


ACRA® STOP: 


© SET-UP TIME CUT IN HALF 

© PRODUCTION DOUBLED 

O FIRST CLASS MACHINING 
PRODUCED BY SEMI-SKILLED LABOR 

O COSTLY REJECTS ELIMINATED 


O INSPECTION TIME AND INTERVALS REDUCED 


© PRECISION MADE AND FULLY GUARANTEED 


complete with mounting accessories 
f.0.b. Santa Monica, Calif. 


WRITE TODAY FOR COMPLETE INFORMATION 
SOLD ONLY THROUGH 
LEADING DISTRIBUTORS EVERYWHERE 


JOSLYN-HUDSON CORPORATION 


)}Colorado Avenue - _ Santa Monica, California 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-192 


Turret Lathes 

Ten-page catalog, Form 1182-A, pre- 
sents detailed discussion of construc- 
tion, operation and features of automatic 
ram type turret lathes with hydraulic 
drive; well illustrated. Gisholt Ma- 
chine Co., 1245 E. Washington Ave.. 
Madison 10, Wis. L-2-22 


Grinders 


Rotary surface, external and internal 
grinders and the Jigmatic positioning 
table are described and iilustrated in 
8-page folder; includes specifications 
and dimensions. Arter Grinding Ma- 
chine Co., 15 Sagamore Rd., Worcester 
5, Mass. L-2-23 


Jig and Fixture Components 
More than 400 components for jigs 
and fixtures and more than 200 clamp- 
ing items covered in 16-page Catalog 
No. 28; includes scale size tracing tem- 
plate of the jig and fixture components. 
Northwestern Tool & Engineering Co.., 

117 Hollier Ave., Dayton 3, Ohio. 
L-2-24 


Fastening 

Comprehensive 42-page “Fastener 
Fact File” contains complete design 
and purchasing information on rivets 
and riveting machines; also includes an 
evaluation questionnaire to help user 
determine which type of fastener to 
use, and a rivet standards chart. Re- 
quest only on company letterhead to 
Judson L. Thomson Mfg. Co., Wal- 
tham 54, Mass. 


Arbors and Chucks 


Complete dimensional data for se- 
lection of interchangeable extension 
arbors and tapered shank collet chucks 
for internal grinding spindles and mill- 
ing spindles presented in 30-page 
Bulletin WA-10 which describes and 
lists 250 styles and sizes; also offers 
information on self removing wheel 
holders for all types of tool and cutter 
grinders, vertical, cylindrical and sur- 
face grinders. Pope Machinery Corp., 
Haverhill, Mass. L-2-25 


Hydraulic Fluids 

Bulletin No. 1300SA, “Selection, Op- 
eration and Maintenance of Hydraulic 
Fluids for Industrial Machinery,” de- 
scribes both desirable and undesirable 
characteristics of petroleum base and 
fire resistant hydraulic fluids; also tells 
how to select best fluid for specific job. 
how to care for it and how to correct 
trouble when it occurs, and outlines 
number of trouble shooting tips. Adv. 
Dept., Vickers Inc., Box 302, Detroit 32, 
Mich. L-2-26 
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A NOVEL technique for placing a hard, 
refractory, smooth and wear-resistant 
carbide coating on machined graphite 
parts appears to permit increased usage 
of the parts involved, thus providing 
economy. The 


coating is integral- Method Achieves 
ly bonded to the Smooth Carbide 


graphite, and can 
be as smooth as OM Graphite Base 


the base graphite 

can be prepared. Coatings are complete, 
even in undercuts, holes, drilled areas, 
milled sections, ete. Thicknesses can 
be varied between 40 and 250 microns. 
Above this limit, the material tends to 
exfoliate or scale off. 

In the specified thicknesss, the coat- 
ing shows good heat shock resistance 
and integrity under cyclic conditions. 
Melting point is 2000 C, with a hardness 
of 2000 Vickers minimum. In reducing 
and vacuum atmospheres, the coating 
is chemically stable. 

The material shows a fair degree of 
oxidation resistance. However, the re- 
searchers suggest additional work on 
the coating may increase oxidation re- 
sistance of the material substantially. 

Dr. Morris A. Steinberg. head of the 
Metallurgy department of Horizons Inc., 
concludes that while basic research on 
the coating and process of application 
have been completed, specific applica- 
tion studies remain to be undertaken. 


* * * 


 -_ solutions to allow tin and 
lead to be plated singly or in combina- 
tion in any proportion have been de- 
veloped by Dalic Metachemical Ltd. 
High-lead-content alloys (93 percent) 
are suitable for 


bearing applica- Solution Plates 


tions; 0-40 tin- Tin and Lead 
lead alloys are 


useful for compo- Simultaneously 
nents requiring 

subsequent soldering. Mixing solutions 
in proper proportions by volume allows 
any intermediate percentages for special 
purposes to be readily achieved. Both 
the plating solutions are slightly alka- 
line and will not set up corrosion cells, 
cause embrittlement nor attack differ- 
ent neighboring metals. 
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about 8 to 20 v. A cathode lead, clamped 

to the part, and a stylus, which applies 

the electrolyte, send the current through 

the part to be plated. The stylus in- 

cludes a graphite anode, wrapped in 

cotton and saturated in the plating solu- 

tion. According to the researchers, any 

metal may be plated on almost any 

other simply by choosing the proper 
electrolyte. 

Intended primarily for smaller areas. 

limit for the process is normally 2 sq ft. 

Larger units, however, may be plated in 

prototype work or if unusually large, 

special plating tanks are built to ac- 

The process itself is said to be easy commodate the part. Ordinarily almost 

to use. A special rectifier transforms 220 any metal from bismuth to zine may be 

v alternating current into direct current, deposited without plating tanks; only a 

while a voltage from 0 to 35 can be se- change of plating stylus and electrolyte 
lected. Most plating is carried on at is required. 


—... Our Key 
| to Your Quality PROV, 


‘itor Tooth 


CIRCLE R precision underwrites your precision by holding within correct tolerances for 
the operation required. Specially designed for cutting aluminum extrusions, this sow 
proves highly efficient. Ask Circle R representatives about its performance, and use our 
know-how in cutting this important metal. 


BURBANK INDIANAPOLIS PHOENIX 
CHICAGO MILWAUKEE 
CLEVELAND NEW YORK CITY PROVIDENCE - 
DETROIT MONTREAL ST. Louls 
HACKENSACK WESTBURY, L. I. 
633-7 


SEND FOR CATALOG O 
METAL SLITTING SAWS 


COPPER SLITTING SAW 
SCREW SLOTTING SA 
COMMUTATOR SLOTTING 


CIRCULAR TOOL CO.,INC. 


OLOY 
PROVIDENCE 5, RHODE ISLAND TUNGSTEN TIPPED 
COMBINED 


ws 
in Cireular Cutting Tools Since 1923 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-193 
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we 


Wir: 


how 


the Conomatic Pilot copyturns 
this entire profile at constant cutting speed 


The Conomatic Pilot is the only multicycling copying 
lathe that provides constant feed per revolution by 
means of a piloted hydraulic feed—an important reason 
why you can profile turn parts like this to very close 
tolerances on all surfaces at full production speeds. 
When used for finishing only, the Conomatic Pilot can 
often eliminate green grinding operations. 


Write today for details of the Conomatic Pilot lathe. 


Conomatic 


CONE AUTOMATIC MACHINE CO., INC., WINDSOR, VT. 


PILOT DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 


The Conomatic Pilot Model KU is a 
hydraulically-controlled multicycling 


t can automatically 


lly any profile, using 
template. It can be 


vamet 


ty of slides and 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-2-194 The Tool Engineer 
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education 


A Chair of Metallurgical Engineer- 
ing has been established at the Carnegie 
Institute of Technology by Firth Ster- 
ling Inc. The step 


which enlarges the 
scope ot the com 


ny s research activi- 
ties, represents a gift of $24.350.000 to 
the development program currently. un- 

The Chair will be 
occupied by Dr. Harold W. Paxton, as- 
sistant professor of metallurgical engi- 


der way at Carnegie 


neering and also research metallurgical 
engineer in the Metals Research Labo- 
ratory at the Institute. 


A four-year science and engineering 
scholarship open annually to sons and 
daughters of employees has been estab- 
lished by The Fafnir Bearing Co. The 
scholarship will be worth up to $1.000 
and will be renewed yearly if a satis- 
academic standing is main- 
tained. Candidates may attend any ac- 
credited college but must study in some 
field of science or engineering. Win- 
ners will be selected on the basis of 
character, scholastic record and finan- 
cial need. 
company gift of $250 annually for each 
student studying on the Fafnir scholar- 
ship. 


factory 


Colleges also will receive a 


new companies 


Formation of Chempro, Inc. was an- 
nounced by Dr. J. A. Patterson and Carl 
Labovitz, president and vice-president- 
treasurer, respectively, in the new firm 
Its offices are in the Plaza Bldg., Pitts- 
burgh. The company will be engaged 
in general engineering and consulting 
work specializing in chemical processes 
for industry. 


Formation of General Vacuum Corp. 
has been announced by W. G. Overack- 
er, its new president. The company, lo- 
cated at 400 Border St., East Boston. 
Mass., plans to concentrate efforts ini- 
tially on engineering, development, test- 


ing and sales of intermediate sizes of 


special high vacuum equipment and on 
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developing an improved line of pilot 
plant induction and arc melting vacuum 
furnaces. Arrangements have been 
made for Artisan Metal Products. Inc 
to fabricate equipment to General's de- 


sign 


Establishment of Production 
Threaded Parts Co. has been announced 
by Leslie Akers who will head the new 
firm. It is located at 425] John St.. 
North Branch, Mich. 


acquisitions 


An agreement whereby the Double 
A Products Co if I na- 
joined Brown & SI : 
wholly-owned subsidiary was announced 
simultaneously by the presidents of the 
According to the an- 
nouncement, operations of both Double 
A’s valve manufacturing unit and Brown 
& Sharpe's pump facilities will continue 
as in the past. No plans for relocation 
are contemplated. 


two companies. 


Vv Vv 


Crucible Steel Co. of America has 
acquired full ownership of Rem-Cru 
Titanium, Inc. from Remington Arms 
Co. The transaction involved an ex 
change of 150,000 shares of newly is- 
sued Crucible stock for 5,000 shares of 
stock and $2,800,000 in notes of Rem- 
Cru. According to company announce- 
ment, Rem-Cru will be integrated with 
Crucible to effect economies in opera- 
tion. 


Announcement of acquisition of 
Vico International. Inc. has been made 
by Aluminum & Chemical Corp. It will 
be operated as a wholly-owned subsidi- 
ary of Alchem ofices in Green- 
wich and plant facilities remaining in 
Garden City Park, L.I., N.Y. 

Vv 

Howard Industries, Inc. has pur- 
chased the Universal Motor Div. of 
Westinghouse Electric Corp. in Lima, 
Ohio. All assets of the division except 
land and building were involved in the 


transaction, and Howard agreed to con 
tinue servicing all Westinghouse < 


tomers who have bought niversal tv pe 
All machinery 


is being moved from 


motors. 


ompleted Howard pla 


Majority of the Gr 
been acquired by 

The facilities 
manufacture of Cir 
macnine Work 


be KNOWN ast 


product transfers 


Sale of the entire Cold Heading 
Dept. of its Waterbury Mfg. Co. Div. to 
Connecticut Screw & Rivet Co. and it 

In nas bee 


i bv Chase 


Brass A opper Co 
| 


all tacilities 


fed 


Hercules Motors Cor; 


transaction be- 
nvolved. Accord- 
ment, Hercules has 
dies, patterns, in- 


id know-how to start produc- 
March 1. 
new facilities 


Firth Sterling In: 


he opening of 


officially marked 
t its new tungsten carbide 
sintering facilities with 


at its Los Ang 


ary. The facility is equipped to 


an open house 
= warehouse in Janu- 
make semistandard and special shapes 


previously man -d in the East 


A plant in the Chicago area has been 
‘ned by American Bosch Arma Corp 


ypmer ank 
pi ana 


the design, devel 


duction of complex test equipment and 
ground support equipment. Address of 
the plant is 5851 W. 95th St.. Oak 
Lawn 


A high precision gage testing labora- 
tory for measuring accuracy of gages. 
ures has 


jigs, dies 


been m ilable to industry by Size 
Control t b, de- 
signed and equipped to measure instru- 
ments to accuracies under conditions 
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hg 
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ted indicator and ais 
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} irchase inciudes 
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rk 
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TAPS : THREAD CACES : HOBS : CENTERING MACHINES : THREAD MILLING MACHINES AND CUTTERS 
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Hanson-Whitney 


HI-SPI 


A New 52° Spiral-Flute TAP 


Solve Chip Removal 


Problems 


Designed, Deveioped and Test- 
Proven Extensively for the Most 
Difficult Tapping Requirements 
Demanded by Modern Metals. 


5 TOP TAP ADVANTAGES 

@ Taps Titanium and other High 
Heat Treated Steels 

@ Assures Chip Removal in all Op- 
erations 

@ Produce Cleaner, Finer Threads 

@ Obtain Consistent Roundness 

@ Eliminate Bellmouth 


PROVE TO YOURSELF... 
Hanson-Whitney HI-SPI 52 does tap- 
ping no other tap has even approached 
—solves many tough production prob- 
lems. HI-SPI 52 brings you new lows 
in production costs while setting new 
records for tapping performance. 


The new HI-SPI 52 is another example of 
H-W’s pioneering in the field of taps... 
an outstanding addition to the complete 
line of traditionally fine taps Hanson-Whit- 
ney offers industry. 


Consult H-W field specialists on all tapping 
problems... call your local H-W distribu- 
tor for fast, off-the-shelf service. 

Write for catalogs. 


a 


Hanson-Whitney 


Division of Toe Wuitney CHatn COMPANY 
201 BARTHOLOMEW AVE., HARTFORD 2, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-196 


— 


specified by the Metrology and Gage 
Div. of the U.S. Bureau of Standaras, 
are available to any company. Any item 


submitted for test is returned with a 
written certification telling how the test 
was performed and the results of the 
test. 


\ \ 


Opening of a Southern Branch in the 
Freestate Industrial Park area of 
Shreveport, La.. has been announced by 
Simonds Saw and Steel Co. Planned 
as a distribution, sales and service cen- 
ter, the branch brings full stocks of 
products made by Simonds Saw and 
Steel and its subsidiaries, Simonds 
Abrasive Co. and Heller Tool Co. to 
customers in the central south. 


new offices 


An Eastern Div. office has been 
opened by Wales-Strippit Co. at 537 E. 
Delavan Ave.. Buffalo. N.Y. It is han- 


dling all sales and service to metalwork- 


ing, electronics and fabricating plants 
on the Eastern seaboard. William A. 
Schrader who has been at the company’s - 
plant in Akron, N.Y., is divisional man- 
ager. 


A West Coast office has been estab- 
lished by PIC Design Corp. at the Sure- 
ty Bldg.. 7335 Van Nuys Blvd. Calif. 

\ 

Westinghouse Flectric Corp. opened 
a new apparatus office in Compton. 
Calif. to offer sales. engineering and 
service facilities in the Los Angeles 
area. Carl W. Waldow manages the 
operation. 


A controls section of Bendix Aviation 
Corp. has been established to engineer. 
manufacture and sell tape-controlled 
production systems, including equip- 
ment that will use blueprint measure- 
ments to produce a finished part. In the 
new operation, located at 21820 Wyom- 
ing, Detroit, Mich., Bendix will design 
and build completely automated sys- 
tems, including associated electronic 
equipment and drives, to control ma- 
chine tools in all cf&tting functions. 


Vvv 

The Stupakoff Div. at Latrobe. Pa. 
and Globar Div. at Niagara Falls. N.Y.. 
and the Refractories Div.. Perth Amboy, 
N.J., have been integrated into one divi- r 
sion which is identified as the Refrac- 
tories Div. according to announcement 
from the parent organization, The Car- 
borundum Co. All personnel, plants and : 
activities except the Stupalox sintered 
oxide cutting tool project formerly at the 
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Stupakoff Div. are combined in the new- 

ly established division. The Stupalox S MAJ 7 L2OL 

project has been assigned to the New 

Products Branch of the Research and 

Development Div. L * r M oy Cc h j n es 
Sealol Corp. has organized a new Pp p g 

\cra-Ment Instrument Div. as a result = 

of the recent acquisition of the Myer GIVE YOU: 


Corp.’s indicating gage line. Facilities 


finish 


will be utilized in manufacture of the @ Precision flatness 


gaging instruments. 
® In production quantities 
name change 


LeMaire Tool & Mfg. Co. has 
ianged its name to LeMaire Machine 


in order to reflect more ac- 


the company’s present activi- 


expansions 
Easier lapping and polishing parts 
Addition to it facilities on its 14 and samples with more uniform 
t nt to the Torrance Muni- results 

tL Airport in Calif. is reported by 
i-Shear Rivet Tool Co. The new build- 


will be used for heat treating ti- 


adjace 


loading Syntron Lapping Machine 

with metallic sealing rings. 

SYNTRON Lapping Machines provide a simple, 

easy mechanical way to lap and_ polish 

samples and parts. 

im, for heat treating special high ‘ 
' 1] 7 Produce !ap flat surfaces and metallographic 

perature superalloys, and for ex- 

finishes with absolute uniformity in pro- 


ment liv » j - 
ntal pre ing of new material duction quantities. 


unction with the company’s re- 

ind development programs in Simplicity of design with no obstructions 
PRES ES makes loading and unloading easy. High- 
speed controlled vibration provide more ef- 
fective lapping with low maintenance. 


Ground has been broken for a new Lap parts and samples fast, easy in produc- 


$350,000 split ballbearing plant in Le- tion quantities with SYNTRON Lapping 
banon, N.H. for Miniature Precision Machines. 


Bearings, Inc. Plans call for a 30,000- 


MW 558 
sq ft plant to be ylete -arl cues on pee 


Syntron can help you with 
onstruction is under way on a plant 
problems involving... 


in Auburn, near Worcester. Mass., for 

Lodding, Inc. The new facility will have 

52.000 sq ft of manufacturing space plus Vibrators Rectifiers 

office space. (bins, hoppers, chutes) (Silicon and Selenium) 

Vibratory Feeders a-c to d-c Selenium Rectifier Units 
A warehouse which more than Vibratory Screens Electric Heating Panels 

doubles previous facilities in the New Shaker Conveyors Electric Heating Elements 

England territory has been completed Vibratory Elevator Feeders Sinuated Wires 

for _Vanadium-Alloys Steel Co. near Weigh Feeders Shaft Seals 

Springheld at Agawam, Mass. The 

building. designed and equipped spe- Packers and Jolters Electric Hammers 

cially for efficient handling of tool and Hopper Feeders Concrete Vibrators 

die steels, will carry complete stock of Lapping Machines Paper Joggers 

high-speed, die and tool steels for spe- 

cial purposes in the form of bars, plate, Syntron Sales and engineering service is available from 36 repre- 

sheet. circles and forgings. sentatives throughout the United States. Take advantage of their 

4 willingness to work with you. 


Production lapping of sealing rings. 


T oro i g eeds of W ast C as 
For more information write for complete catalog . . . Pree 
industry. Handy & Harman is building 


a new and larger plant at 33 N. Gibson M Pp A a | y 

Rd.. El Monte. Calif. The new facility Ss Y N T R N Cc Oo - 

340 Lexington Ave. Homer City, Pa. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-197 


will cover more than 23,000 sq ft and 
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Milling Cutters — End Mills — Blades — Boring Tools — Arbors — Fiywheels 


These Lovejoy Products 
can help you Cut Costs! 


The entire line of Lovejoy Milling Cutters and Accessories is 
designed to aid you in getting better production at less cost. 

If you are not now using Lovejoy products, we invite you to do 
so at first opportunity. 

Lovejoy precision-engineered tools include: 
inserted-tooth milling cutters (face, side, end, slotting and 
boring) which feature husky, forged steel housings; exclusive 
Lovejoy “positive-locking’’ blade assembly; a variety of dozens 
of models and hundreds of sizes. 


Blades: H.S.S., Vasco Supreme and carbide. These are inter- 
changeable over a wide range of housing sizes, and Type “A” 
face milling cutters will fit any standard Lovejoy Type “A” cutter 
of 44%” to 24” dia. All Lovejoy blades are carried in stock, ready 
for immediate shipment. Special cutters are a Lovejoy specialty- 


NEW 


Lovejoy announces the “SHEARJOY", a completely new 
line of inserted-tooth face mills whose shearing action 
removes metal at record rates. H.S.S., and Vasco 
Supreme blades are available. 


“Operator reports . . . best milling cutter he ever used 
on steel.” “Prospect buys Shearjoy on the spot, after 
demonstration.” “Customer reports 42” feed at 52 
RPM on tough die steel.” “Used for 3 shifts without re- 
sharpening and without coolant.” 


Catalogs — include: “Face Mill Catalog No. 31; Side Mill 
Catalog No. 32; Type “S” Bulletin; Arbor Catalog No. 33; “Speed 
and Feed” Calculator. Write today for copies desired. 


LOVEJOY TOOL COMPANY, 
Springfield, Vermont, U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-198 


house office, laboratory, refinery, operat- 
ing area and warehouse. It will have 
twice the capacity of the plant which 
the company opened last April in Los 
Angeles. The plant, which is the com- 
pany’s fifth, is scheduled to begin op- 
eration in February. 
V 
During the past year. The Federal 
Machine and Welder Co. has completed 
a program of acquisition of about $750.- 
000 worth of new equipment and addi- 
tional facilities and has obtained con- 
trolling interest in Berkelevy-Davis. Inc.. 
manufacturers of automatic are welding 
equipment and special machinery. The 
acquired firm will use present sales out- 
lets of Federal Machine. 


t 


General Machine Products Co.. Ine. 
has moved into a new 60.000-sq ft plant 
located adjacent to the Philadelphia In- 
terchange of the Pennsylvania Turnpike 
in Trevose, Pa. 

Operations of Tipptronics. Inc. have 
been transferred from Tipp City. Ohio 
to Chagrin Falls. in the greater Cleve- 
land area. 


sales 


With opening of a new caster plant 
in Jonesboro, Ark.. The Colson Corp 
has changed its sales organization to 
provide more effective service to its cus- 
tomers. Sales headquarters for caster 
and institutional products have been 
moved from Elyria, Ohio to Jonesboro. 
The Special Products Div. is now han- 
dling sales for electric hydraulic lifting 
equipment, conveyor systems and Struc- 
to steel angles. Sales headquarters now 
are located at the plant in Somerville, 
Mass. Sales of Handler and Motowlift 
parts remain in Elyria. 


Five new mid and southwestern dis- 
tributors have been set up by Sheffer 
Corp. for its line of air and hydraulic 
cylinders and accessories. They include 
The Baker Engineering and Equipment 
Co. of Wichita, Kan.; Baker Fluid 
Power, Inc. of Kansas City, Mo.; St. 
Louis Compressor Service Co. of St. 
Louis, Mo.; Industrial Air Controls, Inc. 
of Ft. Worth and Dallas. Texas: and 
Machine Tool and Supply Co. of Tulsa, 
Okla. 

Vv Vv 

Lake Erie Machinery Corp. has 
named Archie J. Smith, a veteran of 18 
years experience in the field, its west 
coast representative. He has established 
offices at Van Nuys, Calif. 
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Feb. 3-4. INstTRUMENT SOCIETY OF 
America. Conference on progress and 
trends in chemical and petroleum in- 
strumentation, Wilmington, Del. For 
more data write to H. S. Kindler, direc- 
tor of technical programs, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 


Feb. 4-6. THe Society oF THE PLas- 
rics INpustrY, INc., Reinforced Plastics 
Div. 13th annual technical and manage- 
ment conference and industry exhibit, 
Edgewater Beach Hotel. Chicago, Ill 
Contact society office, 250 Park Ave.. 
New York 17, N. Y. 


Feb. 13-15. Nationa Soctety of 
PROFESSIONAL ENGINEERS. Spring meet- 
ing. Michigan State University, East 
Lansing. Mich. For details contact so- 
ciety headquarters. 2029 K. St. N.W.. 
Washington 6, D.C. 


Feb. 18. RocHESTER SOCIETY FOR QuAL- 
iry Controv. 14th annual quality con- 
trol clinic. War Memorial, Rochester, 
N. Y. For details, write to Edward F. 
Winterkorn. Eastman Kodak Co., Navy 
Ordnance Div., 50 Main St. West, 
Rochester 14, N. Y. 


Feb. 24-28. Macuine Desicn Sem- 
INAR, sponsored by the Lincoln Elec- 
tric Co. Details may be had from Rob- 
ert Wilson, Dir. of Application Engi- 
neering, The Lincoln Electric Co., 
Cleveland 17. Ohio. 


Mar. 10-20. UNiversity oF ILLINoIs, 
llth annual short course in Quality 
Control by Statistical Methods, offered 
by University’s College of Engineering 
with cooperation of Div. of Engineer- 
ing Extension at Urbana. For further 
information write to Prof. John A. 
Henry, Room 205, Mechanical Engi- 
neering Laboratory, University of IIli- 


nois, Urbana, III. 


Mar. 12-14. Pressep METAL INsTITUTE. 

’ Spring technical meetings, Sheraton- 
Cadillac Hotel, Detroit, Mich. For de- 
tails write to institute office, 3673 Lee 
Rd., Cleveland 20, Ohio. 
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QUICK CHANGE! 


INTERCHANGEABLE COLLETS 


ORK-LOK 


FIXTURE 


for MILLING 


DRILLING 


TURNING 


7 Fixtures, 78 Collets | 
Size Range ¥2" to 2%" 
Concentricity Guaranteed .0005" T.L.R. 
Low Cost—Little Maintenance 
Quick Changeover 


1300 EAST NINE MILE ROAD 
DETROIT 20, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-199 


and MANY MORE 
OPERATIONS 


N. A. WOODWORTH CO. 
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PROFILOMETER GROUP IT 


An Unusually Handy Combination for 
Dependable Roughness Measurement 


THIS equipment will measure the microinch roughness of every 
surface that needs to be measured, in most plants — with proven 
Profilometer accuracy. \t is lightweight and portable — built for 
use by shop men — and includes the following items: 


AMPLIMETER — Shows all roughness measurements from 0 to 1000 
microinches, on an easy-to-read meter. Factory-calibrated for 


dependability. 


TYPE LJ TRACER — Measures on OD's as small as 14” — ID's as 
small as |,” — flats — tapers — narrow splines. Passes through 
a ¥/,” hole. 


MOTOTRACE AND LINKARM — Give the Tracer a steady support 
and smooth motion, essential to dependable measurement. No oper- 
ator skill required. 


FREE BULLETIN LT17 gives de- 
tails. Write for it! @ And, without obli- 
gation, let us arrange for a demonstration 


in your plant. We have representatives in 


principal industrial centers throughout the 
Free World. 


You can DEPEND on the PROFILOMETER — 
first in surface roughness measurement since 1936. 


Profilometer is a registered trade-mark 


MICROMETRICAL 


MANUFACTURING COMPANY 


349 S. MAIN ST. ANN ARBOR, MICHIGAN 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-200 


Mar. 16-22. AMERICAN Society oF Me- 
CHANICAL ENGINEERS. Nuclear congress, P 
International Amphitheatre, Chicago, 
Ill. More information is available from 
society ofices. 29 W. 39th St.. New 
York 18, N. Y. e 


Mar. 17-18. Steet FouNpbERS’ SOCIETY 
or America. 56th annual meeting. 
Drake Hotel, Chicago, Ill. Request more 
data from society headquarters, 606 
Terminal Tower, Cleveland 13, Ohio. 


Mar. 17-21. Encineers Jornt Councit. 
Nuclear Congress, sponsored by 30 na- 
tional groups. International Amphithe- 
atre and Palmer House. Chicago. Ll 
For information address congress man- 
ager, American Institute of Chemical 
Engineers, 25 W. 45th St.. New York. 


Apr. 13-18. American CuHemicat So- 
ciety. Spring meeting. San Francisco. 
Calif. Send inquiries to society offices. 
1155 Sixteenth St.. N.W.. Washington 


Apr. 14-18, American WeLpING So 
ciety, Inc. Annual national meeting 
and welding show with ASME confer- 
ence. Statler and other hotels. St. Louis. 
Mo. Write to society headquarters, 33 
W. 39th St.. New York 18, N. Y. for 


more details. 


Apr. 16-25. British ELectronics 
SHow, Olympia Hall, London, England. 
Inquiries or space applications may be 
addressed to the organizers: Industrial 
Exhibitions Ltd.. 9 Argyll St.. London. 
W.1, England. 


Apr. 22-24. AMERICAN SOCIETY OF 
LUBRICATION ENGINEERS. Annual meet- 
ing and exhibit, Hotel Cleveland, Cleve- 
land, Ohio. Write for more data to so- 
ciety office, 84 E. Randolph St., Chicago 
1, Ill. 


Apr. 27-May 1. THe American Ce- 
RAMIC Society. 60th annual meeting. 
Penn-Sheraton Hotel. Pittsburgh. Con- 
tact society headquarters, 4055 N. High 
St.. Columbus 14, Ohio, for more de- 
tails. 


May 1-8. American Society or Toor 
ENcINEERS. 6th annual meeting and 
1958 Tool Show. Bellevue Stratford, 
Sheraton and Benjamin Franklin Ho- 
tels and the Philadelphia Convention 
Center. For details, contact Society 
headquarters, 10700 Puritan Ave., De- 
troit 38, Mich. 


May 5-9. American Society or TRAIN- 
Directors. 14th annual conference, 
Sheraton-Park Hotel, Washington. D.C. 
For further information write to the 
conference, ASTD, P. O. Box 958. 
Washington 4, D.C. 


The Tool Engineer 


| 
| 
| 


qoo 


Macnesium Casting TecHNoLocy—By 
A. VT. Brace and F. A, Allen. Published 
by Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N. Y. Price $4.95. 
174 pages. 

Successful production of magnesium 
alloy castings depends upon the careful 
observance of. certain well-established 
principles. Specialized foundry tech- 
nique is required, but this is because 
of particular chemical and _ physical 
properties of the metal. These charac- 
teristics must be recognized for a com- 
plete understanding of magnesium 
practice. 

The science and art of magnesium al- 
loy founding has been treated in ele- 
mentary, vet adequate, terms. Each tech- 
nical aspect of the art is described in 
subsequent chapters, the first part of 
each being reserved for discussion of 
the theory on which the practice is 
based. 

The book presents objectively both 
British and American practice against a 
background of the more basic chemical 
and physical properties of the metal. 


Metat Cuttinc Toot NoMENCLATURE— 
Pablished by Metal Cutting Tool Insti- 
tute, 405 Lexington Ave., New York 17, 
N.Y. Price $4.50. 107 pages. 

In an effort to clarify the nomencla- 
ture and definitions of metal-cutting 
tools, the Metal Cutting Institute has 
published a new booklet which defines 
and illustrates the common metal-cut- 
ting tools. It is an attempt to reduce 
the amount of ambiguity found between 
various industries when referring to the 
same metal-cutting tools. In the past, 
this condition has contributed to much 
confusion, loss of time in interpreting 
specifications and often costly errors. 

The book is divided into nine parts, 
which include twist drills, combined 
drills and countersinks; reamers; coun- 
terbores and spotfacers; taps, dies and 
threadchasers; milling cutters; hobs: 
gear shaper cutters; gear shaving cut- 
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Brown & Sharpe- NEL) 


Team 


In shell milling, the chip is 
thin where tooth enters, and 
thickest where tooth leaves 
the work. Cutter is designed 
to roll chips produced par- 
allel to axis of cutter. 


FORMATION 


“FEED 
Mill 2 surfaces... with 1 
High Speed Steel Cutter 


You can often save time and money by machining two surfaces at 
once with one shell end mill. But this milling economy is impossible 
without an accurate, rigid cutter capable of producing a good finish 
on both work surfaces. 


A correctly designed cutter will make the long continuous chip 
shown here, giving a cooler running cutter and a superior surface 
finish. Brown & Sharpe Shell End Mills are PRODUCTIONEERED with 
correct rake angles and precision ground chamfered edges—for 
smoother chip flow, longer cutter life. 


Don’t let “‘almost-as-good” high speed steel! cutters 
steal your milling profits! For top performance, 
economy and reliability, always specify Brown & 
Sharpe PRODUCTIONEERED Cutters. 


IBS 


Write for new 96 page Brown & Sharpe Catalog showing 
over 2300 High Speed Steel Tools and Accessories. 


BUY THROUGH YOUR LOCAL DISTRIBUTOR 


Shar 


PRECISION TOOLS AND GAGES « MILLING, GRINDING AND SCREW MACHINES 
CUTTERS « MACHINE TOOL ACCESSORIES « GEAR. VANE AND CENTRIFUGAL PUMPS 


BROWN & SHARPE MFG. CO. + PROVIDENCE 1, RHODE ISLAND 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-201 
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TIME FUSE 
COMPONENTS 


170 


4 station die—stock: aluminum 


6 station die—stock: brass .040 


5 station die—stock: brass .040 


Compound die—complete operation in one 
press stroke—stock: brass .100” 


_ Accurate to .0004” 


‘at 60 pieces per minute! 


¥ing--~—-. ... Ultra precision progressive dies built by B. Jahn 
‘ for each of these time fuse components......... 
4 each multi-station die performed all operations: 
[ piercing, shaving and blanking. 


[X--~-..... «--- Specifications demanded all dimensions be accu- 
t rate to .0004” and dies were gaged to .0002”. 


Daily, American Industry benefits from B. Jahn 
: “Production Proved” progressive dies. Let B. Jahn 
X-------- -- solve your unit cost problems and increase 
production. 


Send today for the complete 
story on B. Jahn built Progres- 
sive Dies—20 page “‘case His- 
tory” brochure. 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-202 
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ters; and broaches. In each area, the 
definition of the tool is given, general 
classifications and illustrations of the 
common form of the tool as used in 
industry. Nomenclature and other terms 
relating to the specific process are given 
following the illustrations in each sec- 
tion. 


InpustRIAL DesicN—2nd Edition—By 
Harold Van Doren. Published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd 
St.. New York 36, N. Y. Price $6.50. 
371 pages. 

With shapes and design affecting so 
much of the thinking of engineers in 
the mass production industries, an un- 
derstanding of the principles of design 
is necessary. This book supplies an un- 
derstanding in simple, nontechnical 
language with many examples. 

The history of man and design is 
traced from the early beginnings in the 
cave to today’s industrial designers. 
The place of design in industry is out- 
lined to illustrate how it affects the 
thinking of the engineers and people 
responsible for making the products. 

The author outlines an attack to the 
problems of design by dividing it into 
four distinct areas, including research 
for data, objective analysis of the data. 
the practical requirements and_ the 
merchandising requirement of the prod- 
uct. Then. he discusses the design ele- 
ments, e.g.. space dimensions, subtleties 
and streamlining making use of many 
illustrations to show how these effects 
are used in design. 

The author presents the use of iden- 
tification and data plates in an interest- 
ing manner. Many illustrations on the 
shapes, lettering and use of three di- 
mensional identification clarify the prin- 
ciples of good and bad design. 

Other interesting sections include the 
use of color, presentation of the design 
and a frank discussion of ethics. In 
addition, the determination of fees. 
methods of payment, and the evaluation 
of the design results for charges are in- 


cluded. 


IRON AND STEEL INpUstrY—by Tom 
Campbell. Published by Bellman Pub- 
lishing Co., Cambridge 38, Mass. Price 
$1.00. 40 pages. 

This monograph outlines the history 
of the steel industry, employment qual- 
ifications, and the training required for 
positions in it. Written in an easy-to- 
read style, the opportunities for ad- 
vancement, the current average earnings 
levels, sources of additional informa- 
tion, and the union question are ob- 
jectively discussed. 
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Chip Deformation 

According to an article in Werkstatt 
und Betrieb, No. 11, 1957, the Leyen- 
setter pendulum makes it possible to 
test the machining characteristics of a 
workpiece on samples of the work ma- 
terial. Numerous tests were run by H. 
Vogt. The article is entitled, “Unter- 
suchung der Verfromungs Vorgange 
beim Spanabhub mit dem Leyensetter 
Pendel.” 

The method has been developed over 
a period of many years as a short-cut 
for predicting plastic deformation of 
different types of steels, cast irons, etc., 
at various cutting speeds. A tool is at- 
tached to a specially designed pendu- 
lum, taking a chip off the material 
placed at a predetermined position 
underneath the pendulum. 

The author differentiates between a 
zone of plastic deformation and a zone 
of separation and uses the ratio of these 
two zones as the machining criterion, 
which is called the “shape-changing ca- 
pacity” (Formanderungs-vermogen ). 

Although it is not claimed that this 
factor can yet be used as a work stand- 
ard, the author indicates that it is a very 
useful means—in conjunction with the 
physical properties of a material—of 
obtaining a guide for determining the 
probable surface finish and, hence, for 
changing the microstructure if the pre- 
dicted surface finish is not satisfactory. 

The author has also run a series of 
tests comparing the shape-changing ca- 
pacity factor with the chip compression 
factor, which is the inverse value of the 
“cutting ratio” sometimes used in the 
United States. In the tests, materials 
are cut on a lathe. He found that this 
second factor gave the same results as 
the first factor. 

A relationship was also found be- 
tween the shape-changing capacity fac- 
tor and the contraction of a material in 
a tensile test. The series of tests were 
run at various cutting speeds and proved 
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A LOOK 
AT SOME 


DIE SETS? ' 


GOOD REASONS! 


IN THE 
DIE SHOP! 


- Easier assembly and disassembly 
—no pry bars, hammers or 
winches necessary to separate 
punches and die holders. Save 
MORE than 10°; on die 
construction with Lempco Die 
Sets ... proved again and 
again by the country’s 

biggest users. 


WRITE FOR YOUR CATALOG TODAY! 


IN THE 
PRESS ROOM! 


More pieces per grind... 

Ball bearing assemblies 
eliminate all lateral or radial 
movement of punches, greatly 
reduce rejects, insure precise 
alignment for millions of strokes. 
Zero Maintenance ...a wipe of 
cup grease at set-up time prevents 
pulled pins, smashed dies, etc. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-203 
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Lepel 


HIGH FREQUENCY 


The Lepel line of induction 
heating equipment represents the 
most advanced thought in the field of 
electronics as well as the most practical and 
efficient source of heat yet developed for industrial 


heating. 


EATING 
UNITS 


lf you are interested in induction heating you are invited to 
send samples of the work with specifications. Our engineers will process 
and return the completed job with full data and recommendations without any 


cost or obligations. 


TYPICAL INDUCTION HEATING APPLICATIONS 


TEMPERING FOR CUSTOM 
HEAT TREATING 


Selected creas of hardened steel ports 
may be tempered for 
service requirements. Concentrator type 
coil permits high power density in 
restricted area thus minimizing hect ng 
time and permitting morked variation in 
properties in adjacent sections. 


fabrication or 


WIRE RING JOINS PLASTIC PARTS 


ENLARGED 
SECTION 


O36 STEEL 
WIRE RING. 


High frequency induction heots wire ring 
which in turn heats plastic wall, provid- 
ing sufficient plosticity to couse flow and 
bonding upon application of pressure. 
Metal to plastic secls are similarly 
performed. 


ANNEALING ALUMINUM FURNITURE TUBING 


, 


000000000000000000 


o00000000000000000 


| 

| 
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Selective annealing of aluminum furniture tubing permits bending where 
required without loss of strength in adjacent portions of tube. Brass or steel 
tubing is also being selectively annealed. 


Electronic Tube Generators from 1 kw to 100 kw. 
Spark Gap Converters from 2 kw to 30 kw. 


"WRITE FOR THE NEW LEPEL CATALOG .. . 36 illustrated pages packed 


with valuable information. 


All Lepel equipment is certified 
to comply with the requirements 
of the Federal Communications 
Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 
FORK FUKTMER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-204 


that a material can have identical shape- 
changing capacity factors at two dif- 
ferent cutting speeds. 

The article describes the instrument 
and tools used in the tests, and discusses 
the evaluation of the tests. The shape- 
changing capacity was determined for 
six different carbon steels of German 
standard “Ck.” and for heat 
treatments of Ck 45. Tests on nodular 
and gray cast iron were also 


various 


cast iron 
included. 


High-Temperature Hardness 

An article dealing with surface hard- 
ness at elevated temperatures was pub- 
lished in the French periodical Metal- 
lurgie et Construction Vecanique, Vol. 
89 (5). 1957, p. 487. This 
translated from a Russian 
on the subject by G. F. 
M. G. Losinski. 

The authors 
various 


article was 
publication 
Belvaeva and 
measured the surface 
hardness of alloy steels in 
vacuum and at elevated temperatures, 
using loads from 0.3 to 11 kg 0.66 
to 23.2 Ib). They stress particularly the 
importance of correctly loading the in- 
denter so as to avoid piercing the thin 
surface layer produced by different heat 
treatments. A method of selecting the 
suitable heat treatment on the 
basis of such hardness tests is also de- 


most 
scribed. 


Surface Rolling 

Surface rolling has been practiced for 
many years on the journals of railroad 
axles and similar workpieces of rela- 
tively large Considerable 
difficulties have been encountered in the 
case of small cylindrical parts ranging 
from 0.060 to 0.200 inch diameter. 

G. Pahlitzsch and H. J. Voneitzen re- 
port on tests on rolling of such parts in 
Werkstattstechnik und Maschinenbau, 
No. 11, 1957. “Ueber 
das Gluttwalzen Kreiscylindrischer Zap- 
fen mit Durchmessern von 11% bis 5 mm 
in Einstechverfahren.” 

One of the main differences in the 
methods employed for surface rolling of 


diameters. 


in an article titled, 


large and small diameters lies in the 
feed motion given to the 
surface roller. When the workpiece is 
large and correspondingly long, a lon- 
gitudinal feed is used for the surface 
roller, moving it parallel to the work 
axis. 

When the workpiece is small, it is 
necessary to feed the surface roller per- 
pendicular to the workpiece axis, that is 
to employ motion. This 
term is to be taken as a comparison only. 
because cutting is not involved in sur- 
face rolling. 

Another difference is the circumfer- 
ential speed of the workpiece. These 
speeds go up to about 550 fpm in the 
case of large diameters. 


direction of 


a “plunge cut” 


If such speeds 
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were used on small diameters, say 0.120 
inch, it would be necessary to rotate 
the work pie¢ e at about 17,000 rpm. 

Likewise, the unit load recommended 
for surface rolling of large workpieces, 
about 11.000 lb per inch of width of the 
surface roller, would cause a consider- 
able deformation and even destruction 
of small-diameter workpieces. 

The authors have built a test appa- 
ratus for determining load data and 
other information described in the pa- 
per. On the basis of their investigation, 
which also includes a theoretical scien- 
tific analysis of the stresses, they come 
to the conclusion that the unit load 
must be considerably reduced in the 
case of small diameters, depending on 
the diameter itself. When the load 
limit is exceeded, the surface begins to 
peel off. They recommend, as a maxi- 
mum, a unit load of 3850 lb per inch 
for a workpiece of 0.200 inch diameter 
and lesser loads fer smaller workpiece 
diameters. Tables and diagrams in- 
cluded in the article contain detailed 
information. 


In their analysis, the authors found 
that the greatest strain occurs somewhat 
below the work surface, a finding that 
was predicted by Hertz and Fopple for 
elastic deformation. This finding ap- 
parently also holds true for plastic de- 
formation. 

The diameter of the workpiece is re- 
duced by the surface rolling operation, 
a fact that must be taken into considera- 
tion in the manufacturing process. De- 
tailed data are given in the article. The 
surface finish of the workpieces before 
surface rolling was about 0.00012 inch 
to 0.00016 inch and was improved to 
0.000005 inch to 0.000010 inch and less 
by the surface rolling operation. 

Different types of surface rollers are 
described in the article, among them 
rollers with a helical surface for ob- 
taining a gradual engagement. 


Grinding Research 

Two articles on grinding research car- 
ried out by K. Sato at Tohoku University 
are reviewed in Stahl und Eisen, Vol. 77 
(18), 1957, p. 1262. The first article 
deals with the effect of depth of cut. 
chip cross section and grinding speed on 
the cutting forces, and discusses equa- 
tions developed for tangential and radi- 
al forces. These results are compared to 
those obtained in experiments with a 
single abrasive grain scratching a sam- 
ple and are also compared with experi- 
ments on seven different wheels. 

The second article refers to the tem- 
perature distribution of 0.35 percent 
carbon steel during grinding with alu- 
minum oxide wheels. The distribution is 
theoretically calculated experi- 
mentally measured, and found to de- 
pend on cutting speed, feed and depth 
of cut. 
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A complete line of High Speed Steel Taps, precision 


ground from the solid by Jarvis. Hand taps... 


machine screw taps... stub taps... pipe taps— 


Jarvis makes them all—plus special taps 


to meet unusual requirements. Constant quality 


control at every stage of manufacture 


assures superior performance, longer tap life. 


For expert advice on all tapping problems, 


Jarvis is always at your service. A Jarvis 


representative is as near as your phone. 


Phe 


* 


Send today for the Jarvis 
Tap Catalog listing all 
standard tap sizes and 
styles—plus complete tap 
data and tips for better 
tapping. 
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POWER TOOLS FOR INDUSTRY 


You Can Bank 
on. 
PIPE MACHINERY 
Etilo Set Plugs 
for 
4-Way Savings 


= no longer need rely on the human element—on formation or stop.in and see us next time you're 
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206 


Producibility Aspects 


of 


Advanced Aircraft 


By Alfred H. Petersen 
Group Engineer 
Producibility Methods 
Lockheed Aircraft Corp. 


Burbank, Calif. 


A! AIRCRAFT SPEEDS rise, skin tem- 
peratures also rise. Steels, refrac- 
tory metals such as zirconium, vanadium 
and molybdenum, and composite mate- 
rials with high melting temperatures 
will ultimately replace aluminium in air- 
craft structures. 

Many of these alloys corrode and 
oxidize rapidly. Others have a definite 
limit of ductility which precludes using 
them in very many primary structural 
applications. Some, such as the cobalt- 
base, nickel-base and molybdenum-base 
alloys, are not heat-treatable except for 
possible aging treatments. Many, like 
the titanium alloys, exhibit tendencies 
to gall and drag during machining and 
some, like the chromium base alloys. 
can only be machined by grinding. 
One thing they all exhibit, in the hard- 
ened condition, is extreme reluctance 
to machining by conventional tools and 
techniques. 

Many of these materials are now 
being used in jet engines, ram jets, 
rockets, and adjacent structures and 
components today. Thus, there are no 
mysteries attached to them until appli- 
cation to the type of airframe compo- 
nents that many of you are producing is 
considered, namely, large and complex 
extrusions, forgings, plates and billets. 

Assuming that the present design 
concept of large skins and fittings con- 
tinues, machining presents a critical 
problem. Stated simply, must the ma- 
chining speeds as high as 15,000 sfm 
presently being used on aluminium be 
reduced to speeds as low as 65 sfm for 
the future production of similar high 
strength steel or titanium components? 
If true, a simple conversion in material 
without changing the design concept, 
presents what apparently is an impos- 
sible situation if airframes are to be 
produced in quantity for supersonic 
performance. 

Those airframe 


companies which 
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have integrated steel and titanium forg- 
ings and extrusions into their designs, 
are already aware of the situation. It 
has been stated that as high as 77 per- 
cent of a particular titanium forging 
must be reduced to chips. This accounts 
for the attempts being made, through- 
out the airframe industry, to initiate the 
necessary development to get various 
semifinished products produced more 
nearly to the actual sizes required. 

If we assume for these high strength 
alloys, that in the immediate future no- 
draft forgings with thin webs and pre- 
cise tolerances and thin wide profile 
extrusions will not be available, then 
one of three things must be done; pro- 
vide much larger machining facilities 
throughout the country; design to re- 
duce the amount of machining; or find 
new ways to machine. 

Basic research on machining, partic- 
ularly high-speed machining, may pro- 
vide an answer. Work by Dr. Salomon 
as far back as 1931 indicates that 


beyond what has been called the “valley 
of death” where cutting tools fail rap- 
idly under high rates of speed, there is 
a cutting velocity where failure does not 
occur. 

For some time now, Menasco Mfg. 
Co. has been machining hardened steel 
landing gear components at speeds as 
high as 5,000 sfm. Recently, Dr. Max 
Kronenberg has reported good success 
working with a specially designed lathe 
at the LeBlond Co., machining carbon 
steels at speeds on the order of 10,000 
sfm. Other isolated cases are also re- 
ported from time to time. 

What is more important, however, is 
the fact that the Russians have appar- 
ently far outstripped us in reducing 
theory to practice. Phenomenal speeds 
and feeds have been reported through 
qualified sources. Eye witnesses say 
that the chips they have been producing 
are pyrophoric and disappear in thin 
air, with the workpiece assuming the 
color of a rainbow and the tool remain- 


Cutting tool 


Toolholder 


Test setup used to determine critical cutting velocities. Bullets graze cutting tool 


at speeds of 132,000 sfm. 
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Gaertner Toolmakers’ Microscope used to measure 
typical piece part. Co-ordinate range 4” x 2” 


Precise measurement to 
0.0001” and 1 min. of arc 


Gaertner 
Toolmakers’ Microscope 


Here is a reliable, easy-to-use micro- 
scope for precise measurement of piece 
parts, tools, dies, thread gages, templates, 
jigs, fixtures, etc. Ideally suited for mak- 
ing a wide variety of precision measure- 
ments and is especially valuable in re- 
ducing rejects in production work. 

With the Gaertner Toolmakers’ Micro- 
scope you make direct, non-destructive 
measurements — no contact, no distor- 
tion, images are sharp and clear. It is a 
basic measuring instrument for inspec- 
tion depts., gage labs, tool and die and 
model shops, industrial and research labs. 

The Gaertner Toolmakers’ Microscope 
has been proven in use by U. S. Govern- 
ment Gage Laboratories, and by prime 
contractors and their subcontractors. 
With all parties using the same measur- 
ing instrument, inspection procedures 
are co-ordinated and disagreements and 
rejects minimized. 


Features that help you get 
HIGH SETTING AND REPEATING ACCURACY 
Low, compact built-in rotary stage reads to 
1 minute of are throughout 360° range. 
Minimum overhang of stages 
Full 2” precision-lapped lead screws with cor- 
rection device 
Straightforward, direct, uncomplicated optical 
system. 


Features that assure you of 

EASY, CONVENIENT OPERATION 
Independently rotatable cross hairs in protrac- 
tor ocular speed up measurements, simplify 
measuring procedure 
( sueaient location of ocular eyepieces for ease 
of reading 
Built-in transformer and plugs for all 
illuminators 


Modifications and accessories to 
MEET YOUR EXACT REQUIREMENTS 


Thread and radius templates, camera and spot- 
ting attachments, fine motion focus, variable 
magnification available 

f you have a special measuring problem, our 
staff of representatives will be happy to consult 
with you. The service and engineering facilities 


of the manufacturer are always immediately 
available to help you 


Write for Bulletin 147-56 
Designed and manufactured by 


The Gaertner 


Scientifie Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 


INDICATE A-2-208 


208 


tech digests 


ing cool at all times. 

In discussing Dr. Salomon’s and Dr. 
Von Karman’s theories with Leckheed 
scientists and research personnel, good 
agreement was found that these theo- 
ries are sound, although some modifica- 
tions may be necessary. As a result, 
Lockheed initiated a series of tests in- 
tended to get some rough idea as to 
what happens to the workpiece and 
tools at very high velocities. The first 
problem was one of attempting to 
achieve the desired velocities and, hav- 
ing a number of gun enthusiasts at 
Lockheed who are constantly striving to 
obtain flatter trajectories with their 
rifle loads, it was decided to use the 
same techniques to supply some an- 
swers quickly and at moderate cost. 
The rifle shown in the accompanying 
figure is a 30-06 caliber Mauser, having 
a smooth barrel bored out to accept a 
0.30 inch diameter slug. On the end 
of this barrel is mounted a tool holder. 
Cartridge cases were loaded with vari- 
ous grades and quantities of rifle pow- 
ders and slugs designed to fit the cases 
measuring two inches in length. These 
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slugs were AISI 4340 steel, heat treated 
to 280,000 psi, ultimate tensile strength. 
First firings were made across single- 
point tools ground to a 90 deg included 
angle, and in various alloys and car- 
bides. Initial chrono- 
graphed and muzzle velocities averaging 
2.200 feet per second recorded. This 
was calculated to 132,000 sfm. A sec- 
ond series of tests were run with a flat- 
nose tool, and with these the speed was 
increased to 162,000 sfm. 

In both series of tests, a definite cut- 
ting action was observed with only 
one tool failure. The cuts were smooth, 
the second group of slugs measuring 
20 microinches. An increas? in hard- 
ness of 1 to 4 points Re was measured 
in the slugs to a maximum of .010 inch 
below the machined surface but other- 
wise no effect on structure or strength 
were measurable. To date we have not 
been able to observe the resultant chip. 
Further, more elaborate tests are planned 
which will be fully instrumented so 
that all variables can be studied. From 
these tests we expect to establish critical 


firings were 


velocities for cutting all common air- 


craft materials being used. 

Now someone is going to say that this 
work is all very well but how can these 
theories be reduced to practice? Frank- 
ly, this is not known today. The initial 
effort must be to establish the validity 
of the theories and then the machine 
tool builders must design tools with the 
necessary velocity and rigidity to reach 
the target. When it is realized that the 
power requirements fall off in inverse 
proportion to speed of cutting then the 
idea becomes more reasonable. It is 
believed that present work in dampen- 
ing devices and the causes of acoustical 
vibrations may contribute something 
worthwhile. Thus, for linear and periph- 
eral machining where access and 
cutter size are not limited it’s a job of 
development. 

To conclude then, the transition to 
stronger and tougher alloys than are 
being used today is going to be a slow 
process where airframes are concerned 
and for the next five years, at least, will 
not be completed. But in the field of 
machining, where great strides have al- 
ready been made in shaping and auto- 
matic controls during the past few years. 
a stil]l greater effort must be expended 
in research and development and into 
faster and more efficient machines, tools 
and techniques. 


From a paper presented at the Third Annual 
Contour Machining Conference. True-Trace 
Corp., El Monte, Calif 


New Techniques of 
Electromachining 


By C. Paul Porterfield 


Vice President 
The Method X Div. 
Firth Sterling, Inc. 


Pittsburgh, Pa. 


Electromachining can be divided into 
four basic groups: sparkover-initiated 
discharge machining, contact-initiated 
discharge machining, electrolytically 
assisted grinding and ultrasonic machin- 
ing. Of these four groups, the latter is 
the only one that does not apply elec- 
trical energy directly to the workpiece 
to effect material removal. 

In sparkover-initiated discharge ma- 
chining. a potential is impressed be- 
tween the tool and workpiece. The tool 
and workpiece are separated by a die- 
lectric material, either a semisolid or 
liquid form. When the potential ap- 
plied is sufficient to cause a rupture of 
the dielectric which separates the tool 
and the workpiece, a heavy discharge 
current flows through the ionized path. 
The current emanates from a_ point 
source on the workpiece and produces 
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in the workpiece, under the point 
source, high current densities which 
generate electrical force fields. The 
electrical force fields effect material re- 
moval. The workpiece is always the 
anode and the tool or electrode is al- 
ways the cathode. 

In contact-initiated discharge machin- 
ing, the discharge is initiated by allow- 
ing the tool to contact the workpiece. 
After initial contact the tool is with- 
drawn and an arc is allowed to form. 
The tool is normally positioned in syn- 
chronization with the line frequency of 
the low alternating current 
source which is connected to the tool 
and work. During the interval of time 
that an arc is allowed to exist between 
the tool and work, the temperature rises 
at the terminus of the arc. If a coolant, 
usually in the form of water, is applied, 
the resultant thermal shock will cause 
localized fracture of the material being 
machined and work will be performed. 
It is possible to operate this type equip- 
ment from a direct current source and 
in this instance, the duration of the dis- 


voltage 
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charge is controlled by the reciprocat- 
ing motion of the electrode. When a 
direct current source is used, the work- 
piece is normally of positive potential. 
Material removal is effected by thermal 
shock. 

In electrolytically assisted grinding, 
work is accomplished by a flow of cur- 
rent through an electrolyte which sepa- 
rates the work and tool electrodes. In 
practical examples of this equipment 
this separation is effected by a single 
layer of diamonds on the grinding wheel 
electrode. The diamonds, in addition, 
brush away the metal oxides or metal 
salts which are formed on.the work as 


Eliminate 
Trimming 
Operations 


Increase output...reduce costs! 


Costly, time-consuming trimming and 
notching operations can be done in 
one operation with a Brehm Trim- 
ming Die. Don’t worry about stock 
thickness. Edges will be of full thick- 
ness — clean, flat, without burrs or 
distortion at the trimmed edge. 


Other Brehm Die advantages! 
Workable Materials — gold, silver, 
stainless or mild steel, copper, brass, 
zinc, aluminum, fiber, rubber, plas- 
tics, Quantities vary — Stove or 
refrigerator doors, auto bumper 
buffers or typewriter covers, from 
264 to 900 per hour. Intermediate 
parts, where stock and scrap can be 
blown from the die, about 1350 per 


us 


hour. Shapes — fountain-pen fer- 
rules, artillery cases, watch cases, 
burial valuts, automotive, kitchen, 
radio and television accessories and 
parts. Almost anything you need 
trimmed. 

A Brehm “Shimmy” Trimming Die 
with angular cams, cuts four ways 
in one press stroke, handling 
straight or curved edge contours, 
with multiple notches and _ projec- 
tions. Slow, costly “horn” and 
“pinch” trimming operations, are 
eliminated. 

Send part prints for quotation on 
Brehm “Shimmy” and related dies, 


such as blank, form, pierce. 


rehmae 


trimming dies 


4151 YEAR OF VULCAN SERVICE 


a result of the current flow from the 
work through the electrolyte to the 
wheel. Were these oxides not removed, 
the machining action would steadily de- 


ENGINEERING e PROCESSING e BUILDING e TOOLS 
DIES e SPECIAL MACHINES e VULCANAIRE JIG 
GRINDERS @e MOTORIZED ROTARY TABLES @ BREHM 
up an insulating layer. Because it is ‘“SHIMMY’’ AND RELATED DIES @ AUTOMATION 
virtually impossible to remove the salts ie 
without touching the parent material, : 
some diamond wear must of necessity oc- aah 


P The r: t di paar VULCAN TOOL CO. {YOUR TOOL ROOM IN DAYTON} 1 
cur. ihe rate of diamond wear is ma- BREHM DIE DIVISION @ 733 LORAIN AVENUE @ DAYTON 10, OHIO tools 
terially reduced from that figure com- 
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your production's consistent 
...because Card taps are uniform 


Your first step in consistent production performance is the cutting tool itself. Because Card 
spiral pointed taps are identical they keep production up to par — and predictable. Shopmen 
know about the uniformity of Card taps. Card gages are like that, too. 

S.W. CARD DIVISION, Mansfield, Mass. Card Warehouses: Atlanta, Chicago, 

Detroit, Fort Worth, Los Angeles, New York City and San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through the best distributors from Coast to Coast 


: - 
{ 


The more you use end mills 
the more you need Union 


Union end mills have the uniform top quality that gives you lower costs per piece produced 
— more production volume per end mill. Union also manufactures drills, milling cutters, gear 
cutters, reamers, hobs, carbide tools and inserted blade cutters of the same uniform top 
quality. Available nationally through Union Distributors and stocked 

in Union warehouses in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, 

New York City and San Francisco. 


TW ST DRILL COMPANY, Athol, Massachusetts 
S. W. CARD DIVISION, Mansfield, Mass.; BUTTERFIELD DIVISION, Derby Line, Vt. 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 


you us mills as fast This brand cut: | d mill 
fast 4 wn your end mill. 
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mon to conventional diamond grinding 
The workpiece is normally of positive 


potential and the grinding wheel is 


y 


negative. The liquid whict 


separates 


wheel and work must be « e of car 
rving electrical curre n effect, 
is a reverse piating a 11ded ¥ the 
diamond grinding wi keeps the ox- 
ides from stopping the deplating action 


In ultrasonic machining the work is 


submerged under a slurry of finely di- 
vided abrasive in a vehicle which is nor- 
mally water. The tool is coupled to 
a magnetostriction oscillator and is 
caused to vibrate at very low amplitudes 
at a rate of between 15.000 to 30.000 
eyeles per second. The travel of the 
moving tool drives the slurry into the 
workpiece and the abrasive material in 
the slurry causes removal of material. 


This is then an abrasive process. 


at the National Produc- 
Society of Automotive 
485 Lexington Ave.. New York 


Lodding Double-Acting Retracting Clamp 
— clamps in two directions simultaneously. 
Comes in 4 sizes each of 3 types — 
hand knob, nut and hand cam. 


Now ready for you at your nearest Lodding distributor 


Goodwin-Snader Co. A. 


LODDING, 
WORCESTER 


In 
1, MASS. 


Bagby Engineering Co. 
1047 Forest Ave. 


Los Angeles 47, Calif. 


6814 S. Western Ave. Cractory WAREHOUSES 


Evenston, Ill. 
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Molybdenum-Base Alloys 


By A. J. Herzig 


President 
Climax Molybdenum Co. 
Detroit, Mich. 


There is increasing interest in molyb- 


denum alloys fo 


gh-temperature 


service. In the present state of devel- 


opment. alloys of molybdenum with 


titanium have Deen the most Tully 


investigated, particularly the alloy cen- 


taining 0.50 percent titanium. The rup- 


ture strengths for 100-hr life of 30.000 


to 35.000 psi at 2000 F and 50.000 to 


55.000 psi at 1800 F for this allov are 


substantially higher than the rupture 
strengtns reported for anv of the pres- 


ent super high-temperat ire materials. 


Seattered data on alloys containing 
larger additions of columbium and ti- 


tanium and some ternary allovs indicate 
a rupture strength for 100-hr life at 2000 


F of around 100,000 psi. Using this as 


base allovs, however. one must acknow!l- 
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in substantial quanti a 
Molybdenum and molybdenum- 


solved. 


their resistance to oxidation at high 


temperatures developmen 


suitable coating to protect the metal at 
high-temperature service, and >) the 
need for proper facilities to hot-work 


the metals on a laboratory test basis, 


leading toward the development eventu- 
ally of commercial facilities 


In regard to the first and second prob- 
lems, there are examples of metals 
which achieve oxidation resistance 


through the formation of thin oxide 


films and the possibility exists that a 


strong refractory alloy similarly en- 


dowed might be discovered. However. : 


an early working solution is more likely 


to be obtained through coating the 
metal. Such coatings must have re- 
sistance to mechanical impact. resist- - 


ance to hot-gas erosion, and resistance 


to thermal shock. in addition to the 
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tion Meeting an 
7 edge that the strength potential has out- 
4 run the abilitv to work su metals 
ducing castings in large section size and 
4 base castings weighing up to 1000 lb 
~ The major problems that stand be- 
new materials and the present state of 
Cent of 3 
| 


luding oxygen. 


m-base alloys will not 


solve all the high-temperature problems, 
yut they have already demonstrated that 
they provide the solutions to some 


problems. 


The technology within the 


1 1 } 
moiyDdenum-Dase allovs Nave been de- 


veloped promises that the temperature 


range of application of metals will be 


The Growth of Sonies in 
Industry 


By Rebert L. Red 
President 
Acoustica Associates, Inc. 
Glenwoed Landing, N. Y. 


lizIng sonic energy [or 


ining information or for per- 


forming useful work was available to 


et. The studies being 


conducted in the field were for the most 
part carr t by educational institu- 
tions with | “4d budgets, and, for the 


practical results were 
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ompietely ignored Dy in lustry. 


Today, the situation is quite differ- 
ent. We have an industry devoted to 


al application of sonic and 


lic energy, which is a recog- 


nized part of our economy. The mem- 
f Manufacturing 


bers of the Ultrasonic 


between $15,000,000 


5.000.000 sales annually. 
Most of you are familiar with some 


products now available to 


yf several of these 
discussed in 
greater detail by other speakers on to- 
day's agenda. In general, it is in- 
teresting to consider the types of sonics 
equipment in terms of those which are 


used to perform useful work and fur- 


applications will be 


ther to show which are presently avail- 


Organizing Engineering 
Work 


By Charles H. Bayer 


Consultant-Drafting Administration 
General Electric Co. 
Schenectady, N. Y. 


able and those which undoubtedly will 
be obtainable in the near future. 
Equipment for drilling, grinding. 
cleaning, oil well drilling. degassing. 
emulsification, barnacle inhibition, 
soldering and welding. heat transfer 
improvement and boiler scale inhibi- 
tion is available now. Equipment for 


‘ : Because much engineering and draft- 
plating, flotation, impregnation. parti- 


ing work in each industrial organization 


cle precipitation, pickling, quenching, 
ls unique to its particular products or 
and etching is currently under devel- 
services. no single organization struc- 
opment. é 
Baise es ture will meet the needs of all com- 
meeting yanies or perhaps, even all components 
Monroe P Ps. : 


of a single company. However, there 


/ 


Ehrhardt, St. Louis 
y 


Ehrhardt /s+ quis 


A nation-wide Service to the 


a + 
who wont tne most 


in nign precision Gauges, dies, ond Tixtures 
~ 


14 Monroe Street, St. Louis 6, Missouri 


Send for 24-page brochure, illustrating our facilities 
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From a paper presented at the Annual Meeting it 

American Society for Testing Materials, 1916 
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. 
Fifteen vears ago the sonics industry Bint 

as we know it today was virtually non- i 
existent. With the exception of Sonar oy 

apparatus and fathometers. practically A 
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You CAN improve your profits wie 
specify milling cutters! It costs 
remove chips...and efficient 


moval can add pennies to your profits— | 


every hour of every production day! 


REMEMBER. Your investment in a ma- 
chine tool, a skilled machinist—yes, in the 
very plant itself—pays off only in the effi- 
ciency of the production tools you use! 


Specify NELCO Engineered Carbide Tip- 

ped tools. Remove more metal, more 

quickly, more efficiently, count the savings 
. improve your profits NOW! 


Brown & Sharpe-NELOO eam? 


ose who specify only the 

mn carbide tipped tooling. 

oday for the new Nelco 

eg, showing over 700 
cost-cutting tools. 


Nelico Tool Inc. e Manchester, Conn. 
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are certain factors which should be 
given thoughtful consideration in the 
establishment of an effective engineer- 
ing organization regardless of the spe- 
cific products and technologies involved. 
Too often we may be misled by at- 
tempting to pattern an organization 
after a “typical” structural chart. It is 
quite possible that such a thing does not 
really exist. In light of this assumption 
I should like to direct your attention to 
an organizing process which can best be 
presented in terms of the following key 
steps. 


e@ Establish the objectives of the or- 
ganization and reduce them to 
writing. 

Determine the total work to be done 
in order to meet these objectives and 
define the work in terms of broad 
classes of actions to be taken, and 
objects on which these actions are 
taken. 

Divide the broad classes of actions 
and objects into work elements. 
Combine work elements into posi- 
tions and positions into manageable 
groups and document by means of 
position guides, functional charts 
and organization structural charts. 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


No presentation on organization 
would be complete without a reminder 
of the paramount importance of con- 
tinuous strong leadership. The true 
leader not only has the ability to stimu- 
late in others a real desire to perform 
at the highest possible level of effort, 
but knows how to plan and present as- 
signments in such a way that each man 
understands why his individual posi- 
tion is important and why he must con- 
centrate his efforts on that particular 
assignment. A good leader spots weak- 
nesses where they exist and concen- 
trates on developing logical and har- 
monious relationships. 

Leadership, accepted and discharged 
will ensure attainment of the objec- 
tives of the organization—particularly 
when that organization has been the 
result of the application of sound prin- 
ciples for organizing and position 
design. 

From a talk presented at the Engineering Insti- 


tute on Drafting es. University of Wis- 
consin, Madison, 
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Patents and Small 
Business 


By C. W. Ooms 


LaSalle Steel Co. 
Hammond, Indiana 


lt was a man with an idea, a man with 
an invention, a man with a small busi- 
ness, who was able to give our country 
all of the advantages that measure the 
American free enterprise system. It is, 
after all, usually the small business that 
technical urgency—an urgency brought 
idea. 

A patent is nothing more than a grant 
by the United States to an inventor 
of the exclusive right to exclude others 
from using his invention for a period 
of 17 years. In exchange for this the 
inventor publishes a working descrip- 
tion of his invention in the patent, so 
that when the 17 years have expired 
anyone can read the patent and, using 
its teaching, practice the invention. 
Neither the user nor the government 
pays for this use. 

What has all this to do with small 
business? The expiring patents, of 
which there are as of today some 2,300,- 
000, are the greatest library of practical 
applications of invention known to man. 
That repository of technical teaching is 
a vast resource of small business which 
cannot be valued, and it is accessible 
only because the patent system has 
made it so. 

The patent system plays a far more 
vital part in the life of the. small busi- 
ness that is actively using the oppor- 
tunities for procuring patents afforded 
by the patent system. Many a small 
business is founded upon one or more 
patents. The patent system has in in- 
numerable cases been the cause of the 
invention that led to the patent upon 
which the business was founded. With- 
out the patent, many a small business 
would have been hopelessly and fatally 
outrun by its larger and more prosper- 
ous competitors. 

The patent system assures small busi- 
ness an equality of opportunity in the 
competition for the free market, and 
with its greater flexibility, small busi- 
ness can better take advantage of the 
incentives which the patent system af- 
fords. 

The opportunities of small business 
are still measured only by the bound- 
less potentialities of this great country. 


From a talk delivered at the opening of the 
mechanical exhibit at the Department of Com- 
merce Bldg., Washington, D. C. LaSalle Steel 
Co., Hammond, Ind. 
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These Oakite shortcuts 


speed your metal cleaning 


1. Cleaning and rustproofing 


—in one washing operation. 


Oakite Composition No. 98 (used cold or hot in 
one-stage or two-stage washing machines) quick- 
ly removes cutting oils and chips and leaves a 
thin film that protects steel against rusting be- 
tween operations or during temporary storage. 


Excellent for cleaning before inspection: the 
metal is cool for immediate handling and the film 
(too thin to affect measurements) prevents finger 
prints from corroding highly finished surfaces. 


One auto manufacturer uses No. 98 in seven plants for 
cleaning and rustproofing brake cylinders, camshafts, 
connecting rods, crankshafts, cylinder heads, flywheels, 
push rods, tappets, wrist pins, etc. 


2. Stripping pigmented paints—wwith no 
need for pickling before repainting. 


Oakite Rustripper saves money in paint shops 
by doing a complete stripping job in one 
operation. It eliminates extra pickling and 
neutralizing to remove the metallic pigments, 
phosphate coatings and rust that prevent suc- 
cessful repainting. 


A television manufacturer says “We formerly took 25 

ninutes to strip rejected cabinets, then had to pickle 
to remove tarnished phosphate coatings. Today 10 
minutes in Rustripper strips the same cabinet so bright 
and clean you can’t tellit from new. Eliminates pickle, 
neutralize and rinses.” 


An auto parts maker uses Rustripper for continuous 
conveyor line stripping. “Cycle of 1 minute and 50 
seconds works like a charm stripping paint and inci- 
dental rust from rejects and hooks.” 


FREE For full information write for booklets: 
1. “For Power Washers—Oakite 
Composition No. 98” or 
““Here’s the best shortcut in the 
field of organic finishing.” 
Address Oakite Products, Inc., 38H Rector St., 
New York 6, N.Y. 


> 


Technical Service Representatives in Principal Cities of U.S. and Canada 


Export Division 
Cable Address: Ookite 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-215 
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This 
THRIFTMASTER 


Fixed Center 


DRILLHEAD 


does 27 jobs 
in I fast 


operation! 


Center Drillheads. 

@ Full ball bearing construction 

Fully hardened chrome-moly steel gears, spindles and drives 
All sizes, any number of 

All types, including enguler, cetating and lead screw 

For drilling, tapping, reaming, boring and milling 


ond production experience 


Also Full Ball Bearing Universal Joint, Single and Double Eccentric 


Adjustable Drillheads and Dorman Tappers. 
Write, wire or phone for complete information today. 


TER) 1004 N. Plum Street 


USE READER SERVICE CARD; INDICATE A-2-216-1 


Get maximum production—use Thriftmaster designed and built Fixed 


Guoronteed performance backed by over 25 years of engineering 


Lancaster, Pennsylvania 


USE READER SERVICE CARD; INDICATE A-2-216-3 


AIR-MITE AIR CYLINDERS 


AIR-MITE Cylinders—made in single | 4 Mounting Types 
or double acting series—in 4 mounting 

types, are high quality cylinders at a 

low price. Simple, rugged design and 

compact construction give them long Parallel 
life, permit easy mounting on jigs, Thrust 
fixtures, tools, or machines. Used 

wherever power holding, pushing, 

pulling or lifting is required, AIR- 

MITE cylinders will meet your most 

exacting standards of dependability Vertical 

and long life. Write for complete Thrust 

catalog and prices 


polished steel ram 4. Bronze oilless 
ram bushing 
bore cylinders 5. Five steel Clevis 

tie rods 
3. High strength Mounting 
aluminum alloy 6. Brass hose 


4407A W. KINZIE ©@ CHICAGO 24, ILLINOIS 


USE READER SERVICE CARD; INDICATE A-2-216-2 


H.S.S. UNIFLUTE 


COUNTERSINKS 


a single tool for 


in any hole size! 


From the small end diameter to the 
major diameter, this three-in-one Ford 
H.S.S. Uniflute countersink with cam 
relief gets the job done. No chatter, 
no secondary burrs to remove. We 
re-sharpen, or you can follow our bul- 
letin that tells you how to do it in your 
own shop. Available at low unit cost 
in H.S.S. and Carbide from Ford stock- 
ing jobbers. 

WRITE FOR BULLETIN 702 


M. A. FORD MFG. CO., INC. 
1547 Rockingham Road, Davenport, Ia. 


Precision Manufacturer of 


H.S.S. and Carbide Rotary Cufters © Carbide End Mills @ Special Tools 
USE READER SERVICE CARD; 


INDICATE A-2-216-4 
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learn a lotina hundred years... especially in the hundred just passed 
—the greatest century of technical progress the world has ever seen. Born as it 
was, on the brink of the era, the growing Bliss Company was in a position to 
make a number of contributions to pressed metal-working...the first inclin- 
able press, for example, and the famous rolling key clutch, the toggle press 
principle, pneumatic clutches, these are some of the more important ones. 
Proud? Of course we are—of these contributions and of the men who made 
them possible. For we’ve learned in our past century that: Any company, no 
matter what its size, is basically people...that a customer isn’t a purchase order, 
but someone to whom we are responsible both now and in the future. Thisis part 
of what we mean when we say, “Bliss is more than a name... it’s a guarantee.” 


BLI SS E.W. BLISS COMPANY: Canton, Ohio 
years of making metal work for mankind 


PRESSES ROLLING MILLS ROLLS DIE SETS CAN MACHINERY CONTRACT 
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‘10 YEARS ON THE JOB 
and our 


SOLID 
CARBIDE 


cutter’s still 
going strong” | 


3 


Hundreds of tool men everywhere tell us willingly why they 
specify Super HPH and IBH Standard Milling Cutters. Asa 
tool engineer, machinist or tool buyer you'll value these 
reasons why many shops have worked Super cutters for over 
ten years, always with economy and quality. 

Here’s why: For high speed machining of cast iron, malleable iron or 
brass, our HPH cutter has big solid carbide blades for maximum strength 
and elimination of braze strains. Blades are set radially, the number being 
the diameter x 2. You sharpen with a minimum removal of carbide — not 
the 1," you lose with serrated-back blades — as Super blades can be moved a 
few thousandths or less at a sharpening. Then after scores of sharpenings, 
you use the carbide down to a stub because our wedge (with a filler-blade) 
gives you a locking area the complete length of the slot. The blade is solid 
as though part of the body itself since there are no back-up screws. If a 
wreck occurs—as it may in the best of shops—only the wedge is damaged or 
scrapped, not your cutter body. There are no threads in the body to strip 
as our wedges are tapped to take locking screws let in from the back. 

The Super cutter body is #4130 Steel, heat treated for optimum 
strength. Drift pockets are machined under wedges for quick removal or 
adjustment. Mounting is versatile; it may be bolted on a 50 NMTB mount 
SUPER IBH CUTTER and it also has a keyway and ground 
bosses for arbor mounting. 


For aluminum, steel, mast other metals. All 


the features of our HBH Cutter except Why not write for our complete 
* Blades are at 10° positive angle to catalog of solid and carbide tipped 
e ow dl of blades is diameter +2. tools and the name of our stocking 
For efficiency, select the correct grade of distributor near you. Thousands of 


carbide for the metal; grind to the proper 
angie. Your Super |BH Standard Cutter will 
do the rest! 


satisfied tool buyers must be right; 
we'd like to have you join them. 


TOCL COMPANY 


21650 HOOVER RD. - DETROIT 13, MICHIGAN 


WAREHOUSES CHICAGO - DETROIT - NEW YORK 


LOS ANGELES 
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Waldes Truarc Grooving Tool pays for itself 
with big savings on one small run! 


3 internal recesses cut in bores of 100 castings 


in 17.5 hours... including set-up time 


GROOVE NO. 1 


The job shown above called for three grooves located 
at prescribed distances from center-line CL of bore A. 
Depth and location tolerances: +.0015”. 

Size and shape of the castings made nesting difficult 
for a boring bar operation. Exterior surfaces were un- 
machined, making alignment complicated. With two 
grooves over 7” from the housing’s open end, boring 
bar chatter could have caused costly rejects. 

To overcome these obstacles a Waldes Truarc Groov- 
ing Tool was equipped with an elongated spindle as- 
sembly and bottom adaptor. The tool was mounted in 
a drill press, the castings in a large vise. Grooves were 
then cut as follows: 

Groove No. 1: A locating shaft was inserted into 
bore A as a reference surface and the tool piloted into 
the housing until the bottom adaptor banked on the 
shaft. The tool is designed so that the cutter rotates in 


GROOVE NO. 2 


GROOVE NO. 3 


a neutral position until additional downward pressure 
is applied. It then moves into cutting position until pre- 
set groove depth is reached, after which the tool idles. 
Release of pressure returns the cutter to neutral so that 
the tool may be withdrawn. 

Groove No. 2: Plug 1 was inserted into the bore 
over the locating shaft and the tool again piloted into 
the bore. The groove was then cut the same way as 
Groove No. 1. 

Groove No. 3: Plug 2 was substituted for the first 
plug and the cutting operation repeated. 

All 300 grooves were held to prescribed tolerances. 
Set-up time: exactly 11 minutes. Operating time: 1050 
minutes for 100 castings. Rejects: none! 

No recessing problem is too tough for the amazingly 
versatile Waldes Truarc Grooving Tool. It’s so simple 
even unskilled labor can use it accurately. 


Write for a 20-page manual containing full information on Waldes Truarc Grooving Tool. 


GROOVING TOOL 


U.S. Pot. 2,411,426. 


WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C. 1, N.Y. 


February 1958 


Waldes Kohinoor, Inc. 
47-16 Austel Pi., L. 1. C. 1, N. Y. 


Please send me your new 20-page technical manual 
on the Waldes Truare Grooving Tool. 


Name 


Title 


Company 
Address__ 
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If You want to PRODUCE MORE 
... develop Your 
PARTS FEEDING 


VFC.HAS A CHARTED COURSE 
THAT Wink, HELP-YOut 


The real im de from 
develo parts fi uipment, 


When Ong parts ate for a 
rendezyv ous, you\ need feedets | and 


VFCss vetha kn they can 


line. N ir busi- 
ness use g know- 
hogy “as the 

SIZES « SHAPES + MATERIALS 


This tremendous storebouse of 
parts feeding information is avail- 


The Cleveland INDL.AC isthe only indicating 

height gage which protects the gaging ele- 
ment from accidental blows in any direction. — 


INSTRUMENT COMPANY 
BULLETIN; Carnegie Ave. Cleveland 15, Ohio 


USE READER SERVICE CARD; INDICATE A-2-220-2 


To Cut Your Tapping Costs, GRIND and 
Abe GRIND YOUR TAPS ACCURATELY! 


Use these basic hook angles as a starting point 
for better tapping. 


Copper 18” 

Mild Steel 

Write for specific 
Flute and Chamfer Grinders give you the accuracy 
you need for low tapping costs. 


Cogir olled Grinding of LAK E 
Tap Flute: and Chamfer: 450 CHERRY ST_ WEST SEWTON 65. 


USE READER SERVICE CARD; INDICATE A-2-220-3 


DYKEM 
‘STEEL BLUE’ 


Popular package is 
8-oz. can fitted with 


Bakelite cap holding 
soft-hair brush for ap- 
plying right at bench 

metal surface ready for 
layout in a few minutes 

—f The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In- 
creases efficiency and 
accuracy 


able to you—make use of it and 
produce more—automatically. If 
you bave a parts feeding job pend- 
ing, the chances are the answer is 
in your V FC Sales Engineers 
Data Book, ask about it. 


ViBRATORY FEEDER COMPANY 


32nd and BRANDES STS., ERIE, PA. + PH 4-6320 
Division of Automation Devices, Inc. 


| 


Write for sample 
on company letterhead 
THE DYKEM COMPANY 
230630 North ith St. + St. Lovis 6, Mo 


USE READER SERVICE CARD; INDICATE A-2-220-1 USE READER SERVICE CARD; INDICATE A-2-220-4 
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meets your 
selective surface 
hardening needs? 


Your product components that 
require heat processing—such as selective 
surface hardening, annealing, brazing, tempering 
—can be Cincinnati-processed at a savings! 
New and versatile Cincinnati flame or induction 
heating machines can do the work you specify 
and meet your cost-per-piece requirements- 
on high production quantities or varied, 
small-lot runs. Let a Process Machinery 
Division field engineer evaluate your needs. 
With the assistance of our extensive research 
laboratories and engineering facilities, he is 
ideally equipped to recommend the heat 
source and method that will be best 
and cheapest for you. 
For machine descriptions 
and specifications, write for 
amatic Bulletin M-2015; 
iductron Bulletin M-1993. 


Mot CINCINNATI 
uctron 


This machine induction hardens both ends 
of automotive push rods at the rate of 3600 
parts per hour. 


uses multiple fixtures for selective 


surface hardening 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 
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At the time this Red Ring Naloy Broach* reached heat- 


= treat, about $5,000.00 had been spent on it. One mis- 

7 == take during the heat-treat operation could reduce it to 

ee scrap. In addition, the resulting delay might seriously 
disrupt our customer's production schedules. 

Ree: ‘tha These are only two of the reasons why Red Ring 

er: : tH 5 Broaches are heat-treated in our own plant under con- 

: =. ‘ trol of our own metallurgists. Here we have equipment 


especially designed and selected for just this type of 


work. Here we have an organization with a background 


ae a of know-how that has been building up for the last 
30 years. 

: < : Complete control over every production operation by 

; i men who KNOW broaches, gives the Red Ring Broach 


eu 


that extra precision—that extra service life—that added 
economy for the user. 


«wo 


*See the cover illustration of American Machinist, November 4 issue. 


7983 


«ORIGINATORS OF ROTARY SHavinG 


rere 


Dia. 


NAL BROACH 
5/70. Ps & MACHINE CoO. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 


PROD 


UCER OF GEAR SHAVING EQUIPMENT 
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Graph-Mo’ dies cut downtime 50% 
on deep draw for round vacuum cleaner! 


NGINEERS at The Hoover Company had a tough 

problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 
up costs still more. 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo®—a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime 50%. The combination of free graphite particles 


and diamond hard carbides in its structure make it out- 
wear other tool steels 3 to 1. Production rolled smoothly 
and refinishing time was cut. 

Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion—saves time and money in lots of tough jobs. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parts, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ““TIMROSCO”’. 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
February 1958 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-2-223 


223 


é 
A 
= é 
a 
tga 


ACCURACY 
.0002 


-0002 T.I. - or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 


SPINDLE MODEL R943 

SPEEDS 

MOTOR DRIVEN 
ee WORK HEAD 


Available ah 
No. 11 & Tapered 
Spindle Standard 
Equipment. No. 12 
B &S or No. 5 Morse 
Available at 
Slight Extra Cost. 


USE READER SERVICE CARD; INDICATE A-2-424-1 


© 6 x 2%” increased 


@ Request cata- 


LARGE UNIVERSAL 
Toolmaker Microscope 


measuring range. 
@ Direct reading in .0001” 
er against gage blocks in both 
directions. 

Built-in 360° rotary measuring 
stage reading 2 min. 

Exclusive intermediate image 
system which combines coordi- 
nate measuring microscope and 
optical comparator > 
in one low-priced = 
instrument. 
Objective tur- 
ret for selec- 
tive magnifi- f 
cations of 10X 
20X 30X. 


log 81/159. 


OPTO-METRIC TOOLS, INC. 


PRECISION CUTTERS! 


MADE TO YOUR EXACT 
SPECS... SOLID CARBIDE, 
OR CARBIDE TIPPED! 


Why put up with stock cutters, when made-to-order cutters 
cost no more? Cutters designed for specific gang-milling, 
slotting, venting, slitting or grooving operations in various 
diameters and thickness to suit YOUR needs exactly. Fast 
service: all component materials carried in stock. Top-flight 
reputation for dependability built since 1888. Furnish com- 
plete specs, quantities desired and material to be cut when 
requesting prices. Write for Bulletin No. 52 


USE READER SERVICE CARD; INDICATE A-2-224-2 


e Press bed or bolster plate mounting 


For All Deep Drawing Operations 


e Fit any power press e Operate on shop air 


e Quick setup 
e Accurate, adjustable working pressures 

17 Models 

stocked 

3” thru 16” 


Furnished 
complete 


lim~ 
Installed on i= 
trial basis ~~ 
Engineering 
service 


available 
Universal Pneumatic Die Cushion 


WRITE FOR FREE CATALOG 


MINNEAPOLIS 7R, MINNESOTA 
USE READER SERVICE CARD; INDICATE A-2-224-4 
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JOB RATED, MODEL "LH” 


CONTINUOUS | INTERMITTENT 
SERVICE | SERVICE 
_RATING | RATING 


1500 2500 PSI 

2 | 1500 | 2500 
= 
| 2% | 1000 1500 


YOU SAVE THIS °* IN 
PRICE OVER STANDARD § 
2000-3000 PSI CYLINDERS® 


27% 
27% 


BORE 


Not pawns in 
| 2000-3000 PSI 


HYDRAULIC CYLINDER LINE 


with IDENTICAL seals, design, and safety 
factors as the famous Miller ‘Power-Packed” 
Model “H” Line for 3000-5000 psi service. 


ALL TEFLON* 
SHEF SEAL 


SEALED AGAINST EXTERNAL OIL LEAKAGE 


LOCK-SEAL 


At Tubing Ends 


Has zero axial clearance, 
metal backup, no “blind 
assembly.” Teflon sealing 
strip of one cross-section 
dimension for all cylinder 
sizes—supplied on conven- 
ient spools. 


Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


CASE-HARDENED CHROME-PLATED PISTON 


Piston Rod Flange Seal 


Self-regulating , wear-com- 
pensating piston rod flange 
seal is pressure-energized, 
guaranteed leak-proof and 
never requires adjustment. 


Cushion Adjusting Screw 


Non-protruding screw au- 
tomatically sealed and 
locked by Teflon ring. 
Interchangeable with 
ball check assembly for 


Teflon rod wiper keeps dirt 
out. Teflon hydraulic wiper 
keeps lubricant in. 

Teflon sealing strip for 
bushing is one cross-section 
dimension for all cylinder 
sizes — supplied on conven- 
ient spools. 


easy access. 


RODS 


Heat treated, stress relieved, high tensile steel piston rods, case-hardened, then 


hard chrome-plated. 


NOW! You can save MORE with quality Miller “Job-Rated” Cylinders 


than with cut-price, lesser quality hydraulic cylinders. And the ‘‘Job-Rated”’ 
Cylinders are also available under the same immediate shipment program 
(2 hours if necessary—3 days normal) as the Power-Packed Line. 


proor s 
[EE] Heat PROOF E 
exreusion proor 
proor L 


Hydraulic Cylinder 
Tubing End Seal 


% PAT, APPLIED FOR 


OTHER MILLER QUALITY FEATURES 

© Rust-Resistant Surfaces 

@ Interchangeable, Space-Saving Square, 
4-Tie-Rod Design 

@ Air Bleed In Cylinder Head 

® Precision Honed Barrels 


POWER 


2010 N. Hawthorne Ave., Melrose Park, Illinois 


ie ‘AIR AND HYDRAULIC CYLINDERS © ACCUMULATORS | 


COUNTERBALANCE CYLINDERS @ SOOSTERS 


: 

N r W ‘aa 

| 20% 
5 | 800 1200 37% 
6 | 800 1200 43% 

500 800 50% 
500 800 71% 
; 

14 500 7 
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“du Pont trademark for its tetrofuoroethylene resin 
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The Senior Engineer at one of the leading motor 
car manufacturers in Detroit, was looking for a 
tracer lathe that went beyond his immediate requirement and offered 
easy conversion to other uses in years to come, to give longest tool life, 
to do the job with a minimum of shutdown time, to handle future 
developments in the realm of cutting tools,to reduce scrap to a minimum. 


The answer to this multiple problem, according to the Senior Engineer 


was ‘‘BULLARD HYDRA-FEED TRACER LATHES.” 


We invite you to investigate the advantages which Bullard Hydra-Feed Lathes, 
either tracer or multiple tool models, offer you. Phone or write your nearest 


Bullard Sales Office, Distributor or 


THE BULLARD COMPANY 


BRIDGEPORT 


CONNECTICUT 


Rough forging of front axle spindle SAE 21037 
Steel, Brineli Hardness 31-32 on the C scale 


Finish turning with Right-Hand 
Top Tracer Slide 


Finished piece 
complete cycle time — 65 seconds. 


For Versatility and Adaptability 
Lathes 
— 
Rough turning with Rear Tracer Slide. ’ 
4 
| 


UNIVERSAL DRILL BUSHINGS 


industry’s standard of quality 
and service 


All standard sizes and 
lengths available for 
immediate delivery. 


100% concentricity 
and hardness tests 


Knurled heads provide good grip. 


Superfinishing of Universal Drill Bush — 
ings is an importent fecter in keeping 
teol end bushing wear to « minimum 
@tpecielly in close tolerance work. 
Blended radivs helps prevent tool 


The Universal Drill Bushing Slide 
Chart gives accurate engineering 
data for the selection of all types 
and sizes of drill jig bushings up 
te 1%” drill size. Request your 
calculator—free—on your com- 
pany letterhead. 


Write for free catalog describing 
Standard Drill Bushings, Standard 
Collet Chucks, Floating Collet Chucks, 
Boring Chucks, Kwik-Switch Tool 
Holders, Mikro-Lok Boring Bars, 
Index Plungers and other Universal | oe — 


UNIVERSAL ENGINEERING COMPANY | 


MICHIGAN 
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FORMULA FOR A NEW BABY OF OURS 


High speed photography helps Oldsmobile engi- 
neers translate the theory of camshaft design into 
practical reality. 

Developing the “brains” of an engine—its camshaft— 
demands engineering skill of a high order, both in 
theory and practice. Advanced techniques of precision 
measurement guide Oldsmobile engineers in creating a 
profile design of optimum efficiency. 


To determine exactly what happens in a valve train 
system, movies are taken at speeds up to 15,000 frames 
per second. The valve train under study is assembled in 
an engine block and driven by an electric dynamometer 
at precisely controlled speeds. A vernier scale, silver 
soldered to the valve spring retainer, is photographed 
as it moves with the valve’s opening and closing. 


Essentially, these photographs act as an analog com- 
puter. Analysis gives a plot of the actual “lift curve” of 
the camshaft—the exact linear movement of the valve at 
each degree of camshaft rotation. It tells at what points 
the valve opens and closes and also whether the valve 
lifter is following the cam as it should. This curve, com- 
pared to the theoretical lift curve is a definite point for 
refining to begin—to make sure that design theory will 
be production practice. With this exact and rapid tech- 
nique of analysis, as many as 50 experimental camshafts 
may be tested before a final design is fixed. 


The Inquiring Mind at Oldsmobile is never at rest in 
its attempt to build the best engineered car in the indus- 
try. Test drive the “58 Oldsmobile and you'll find it’s the 
finest product in our 60-year history. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 


OLDSMOBILE > 


228 


---Famous for Quality Manufacturing 


FOR FURTHER INFORMATION, USE» READER SERVICE CARD; INDICATE A-2-228 The Tool Engineer 


+ 
| The | | 
‘ 
j ~ ee 3 
as. 


No. 6 in a series 


You get demonstration 


of your work 

M and complete job 
development record 

Cone submits samples 

of your work 


Cone makes 
recommendations 


You send print 
to Cone 


I... is no adequate compromise with efficient production practices, 


if you are in business for a profit. 


But you don’t always know just how competitively efficient your equipment 


is. Case histories of what the other fellow is doing are sometimes garbled. 
At least the poor ones are not advertised. And conditions vary in all plants. 
Sometimes you have reason to be more concerned with what you don't 
want in new equipment than with what you do want. Cone believes too 
much is at stake for a machine to go into a line unequipped for the 

job, with either carbide or hss tools. 


The Conomatic Carbide Development treats each job individually from 
standpoint of work, machine, tools, and operating personnel. 


100% Carbide Tipped 


For 


porticulars 


send for 
“Four Steps With Cone” 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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PAID OFF in 13 weeks 


JOB: Smoothing edge of plate after flame-cutting. Grinding time with tool formerly 


used—2 hours. Rotor Application Engineer recommended the right tool—a Rotor 
B-7SS* Vertical Grinder and Sander. 


RESULT: Grinding time now 1% hours—a savings of $20.25 per 40-hour week. Fast, light 
(6% lbs.) Rotor B-7 gives better finish, reduces operator fatigue. 


ASK FOR DEMONSTRATION of this lightweight, power-packed grinder or other 


Rotor Tools for your jobs. Write for Bulletin 56 on Vertical Grinders. The 
ROTOR TOOL Company, Cleveland 32, Ohio. 


*B-7 with Safety Snap Throttle Handle 


Straight Grinders « Vertical Grinders « Scalers « Chippers « Rammers 
Rotor High-Cycle Electric Tools: Grinders + Polishers + Sanders 


Rotor Air Tools: Assembly Tools ¢« Drills - Small Wheel Grinders g AIR a 


\ = “CLEVELAND, OHIO . 
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BOSTO STANDARD STOCK 
transmission components 


t¢ * 
Save design time 
eeekeep our costs at 
THIS SPECIAL MACHINE, (above) is built by the Eraser 
. lowest level’’ Co., Inc., for automatically stripping and soldering fuse 


plug lead wires. It requires the highest standards of pre- 
oo cision and performance in all components. Assembly 
includes BOSTON gears, rack, pillow blocks, pulleys, 
sheaves, and bushings, — also the BOSTON Ratio- 
motor shown at the right. Manufacturer says — “In de- 
signing special machines, we use standard stock parts 
wherever possible. They save design time and keep our 
manufacturing costs at the lowest possible level.” 
THIS DRIVE for a rotary nylon bristle brush (left) is a 
component of an over-feed device for tentering frames 
made by Marshall & Williams Corp. This manufacturer 
of textile finishing equipment knows the many advan- 
tages of “Design around BOSTON Gear’. The standard 
gears (laminated phenolic), sprockets, chain, and pillow 
blocks used are all supplied from local Distributor’s stock. 


Design around BOSTO 
from simple drives to full automation — 


BOSTON Gear now offers more products than and show you how to get the maximum benefits 
ever to meet any drive need, quickly obtainable from standardization — in lower costs, in easier 
“off-the-shelf” from local stocks. Your BOSTON maintenance, in simplified servicing. Boston Gear 
Gear Distributor will help you simplify planning, Works, 83 Hayward Street, Quincy 71, Mass. 


7124 STANDARDIZED PRODUCTS 
OFF-THE-SHELF — AT FACTORY PRICES 


DISTRIBUTOR 


— STANDARD STOCK GEARS ——— SPROCKETS & CHAIN -——————— SPEED REDUCERS —-—————— BEARINGS 


RATIOMOTORS FLANGED ReDUCTORS | BOSTON GEAR BRONZE BEARINGS 
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comes through 


IN THE CLUTCH 


A NATIONALLY KNOWN TRACTOR COMPANY used A-L 
ONTARIO dies to help reduce production costs. Ontario 
was given the job of blanking clutch plates from high 
carbon hot rolled steel .084”’ to .098” thick and 13%” wide. 


EACH ONTARIO DIE BLANKED 220,000 clutch plates a year 
with only 11 resharpenings for an average of 20,000 
pieces per grind! 


AIR HARDENING ONTARIO PROVED IDEAL for this applica- 
tion because of its high abrasion resistance, high hardness 
and excellent non-deforming properties. It is tougher and 
easier to machine than higher carbon-high chromium 
types which are normally oil hardening. 


ALLEGHENY LUDLUM METALLURGISTS can help solve any 
tool and die steel problems you may have. Call your local 
A-L representative or distributor today . . . or write 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pennsylvania. 


Write for your For nearest representative, 
ONTARIO consult Yellow Section of your telephone book. 
BLUE SHEET 
a 
cal For complete MODERN Tooling, call 


complete information on forging, an- 


aeene. tempering, etc. and detailed 
aboratory data on physical character- Fy iS 
istics. Ask for your free copy. NE Toot stéf 


ADDRESS DEPT. TE-2 ~Hrepalion Since 1854 
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Trust | 


BY 


Tools 


can Trust 
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SUPERIOR CUTTING AT LOWER COST 


Hack Saw Blades 


JOB TEMPERING MAKES THE DIFFERENCE! 


Cross-rolled steel, produced to Heller’s metallurgical specifications, has TOOLS YOU CAN TRUST 
the right toughness and grain structure for your cutting requirements. 

Unique heat-treating methods, based on Heller’s 121-years experience as 
a manufacturer of fine-cutting tools, give each blade uniform temper... 


MEN YOU CAN TRUST 


for trouble-free cutting and longer life. 
AMERICAN STANDARDS TESTING BUREAU AGREES! SERVICE+ STOCKS=SAVINGS 
This unbiased authority certifies that all Heller JOB TEMPERED Hack 


Saw Blades meet their standards for superior cutting: uniform teeth... 
uniform set... uniform temper. 


4 YOU CAN TRUST YOUR HELLER DISTRIBUTOR TO DELIVER THE RIGHT BLADE! 


This dependable source of cost-cutting tools carries Heller’s complete line 
of Hack Saw Blades for both hand frames and power machines. 


America’s Oldest File Manufacturer 
NEWCOMERS TOWN, OHIO 
Subsidiary of Simonds Saw and Steel Co. 


HELLER TOOL CO. 
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New Economy and Speed 
in Tooling Production 

for the Airframe 
Manufacturer 

with POLYTOOL 


EPOX 


In the photos above you see a completed plastic stretch die 
and the laminating build-up stage in its fabrication. 

This plastic stretch die has excellent dimensional sta- 
bility. It is lightweight and was produced fast at low cost. 

Reichhold, a basic manufacturer of resins, offers you a 
full line of epoxy plastic compounds for tool production. 

PoLyTooLt 2501 (white finish) and 2551 (metallic) 
are epoxy plastic tooling compounds for casting and lami- 
nating applications. 

PoLyTOOL 2502 (white finish) and 2552 (metallic) 
are epoxy plastic tooling compounds for gel coat applica- 
tion. 

Reichhold supplies low irritation PoLYTooL HARDEN- 
ERS for varying the gel time of these compounds, Reich- 
hold also furnishes PoLYTOOL compounds for a 3-compo- 
nent system with which you can vary working properties 
to meet specific requirements. 
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Photos courtesy of 
Arrowsmith Plastic Tooling, Inc., 
Los Angeles, Calif. 


Why not investigate the RCI PoLyToor line of plastic 
tooling materials? It includes not only epoxy, but also 
polyester, phenolic and polyurethane resin systems. RCI 
offers you outstanding quality control of these materials. 


REICHHOLD 


Synthetic Resins « Chemical Colors « Industrial Adhesives ¢ Phenol 
Hydrochloric Acid « Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride « Sebacic Acid Ortho-Phenylphenol Sodium Suifite 
Pentaerythritol « Pentachlorophenol Sodium Pentachlorophenol 
Sulfuric Acid « Methanol 


REICHHOLD CHEMICALS, INC., 


RCI BUILDING, WHITE PLAINS, N. Y. RAE: 
Creative Chemistry... Your Partner in Progress U J IE 
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“In ovr business, we moke more dollars per hour on 
Clausing equipment than on any other tool in our shop. 
Dollar for dollar, you get more for your money with 


Cleusing.”’ — Aerodyne Mfg. Co. 


GEARED-HEAD L ATHES 


LEAD THEIR FIELD IN 


CAPACITY— PERFORMANCE —VALUE 


The statement of Aerodyne Manufacturing Company, above, is 
typical — users everywhere report Clausing geared-head lathes 
lead their field in capacity, performance and value. Here's why: 


THEY'RE BIGGER IN CAPACITY than other lathes in their class. Larger 
spindles, larger thru-hole capacity, larger bearings for heavier 
work. (See chart at right.) Geared-head drive is powered by one 
or two speed motor thru multiple V-belts. 


HAVE HEAVY-DUTY CONSTRUCTION THROUGHOUT. Beds are 50°; steel, 
s0©~ iron with elliptical cross ribbing — ways are induction 
hardened and precision ground. Gears in head and quick-change 
box run in bath of oil — gear shafts are multi-splined. Power feeds 
are taken from separate feed rod, lead screw is used for thread 
cutting only. Spindles are high-tensile hammered steel forgings — 
note size. Note, too, the heavy-duty construction of tailstock and 
double-walled apron. 


BUILT FOR PRECISION PERFORMANCE — to American standards of 
toolroom lathe accuracy. Gamet Micron tapered roller bearings 
with oil flow lubrication — the most advanced and accurate bear- 
ings known to industry. And each Clausing lathe passes rigid 
tolerance tests before it leaves the factory. 


EACH IS AN OUTSTANDING VALUE. 13” cabinet base models, includ- 
ing motor and controls, start at $2113; 15” cabinet base at $2988; 
17” at $4715. You owe it to yourself to investigate before investing 
in any lathe. 


LATHE CAPACITIES 

17” loathe: 54” and 78” centers, 28” swing in gap; 15” lathe: 30” and 
48” centers, 24” swing in gap; 13” lathe: 24” and 36” centers, 18” 
swing in gap. 


SPINDLE CAPACITIES 
Lathe 17” 1 13” 
Thru-Hole 3-1/16” - 1-9/16” 


Nose Taper 
Key Drive L-2 1-0 


BEARINGS 
Lathe 


Front Spindle 
Bearing O.D. - - 4” 


Rear Spindle 


CLAUSING DIVISION company 


“714 @. ST. 
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No adjustment diddling. Set this With thi 4 

gage quicker than you can set | is alr gage 
your watch. Once set, it stays set! 
It can't drift. 


you will measure 


More 
| Accurately 


This 7'2” accu- 
rately calibrated. 
all-usable scale will 
answer every nor- 
mal gaging need M 
Operator cannot ore 
change magnifica- 
tion or monkey with D d bl 
your tolerance spec- epen a y 
ifications. Dimen- 
sionair is fool- 
proof. To meet 
the occasional t 
finer or coarser 
measuring re- as er 
quiremen ts, 
other magnifica- (Greater Plug Clearance) 
tions are avail- 


able 


With Less 
Maintenance Cost 


With Less 
Dependence 
on Skilled Help 


NOTE: Finger tip attachment. Longer approach than with any other air 


range lets you see where you are going 


Accurate Greater plug clearance for faster, easier gag- gage you can buy ! 


setting is guaranteed with ing — less wear: No scoring or jamming, 

t H th greater exploration of out-of-round, taper. 

mons mes er. eg 4 irregularities. No centralizing error. Deep- This is a statement we are ready to prove. 

imensionair can be use je elo sé arge 

e ona “ . set air jets give longest useful life; large and Don’t take our word for it. Try the 

equally as well with two if self-cleaning. jets clean work while they gage. Sisnedinele ons “axaniins Foe 
ur standards so specify. 
- sities trial basis. Mail the coupon today. 


AFEDERAL 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 


Federal Products Corporation 
8192 Eddy Street - Providence 1, R. I. 


OK Prove it! Let us try a DIMENSIONAIR 


Name 
Company 
Address 
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‘THEY LAST 
A LIFETIME! 


(QB) — the oldest name in wire 
straightening and cutting — makes 
machines that consistently pay their keep 
over and over again. Many fifty and sixty 
year old Shusters are still working a full 
shift every working day! And today’s 
Shusters give the same full value — send 
us your specs for wire from .020” to ™e” 
— and we'll prove that a Shuster pays for 
itself faster than any comparable machine 
— and it pays you, over a lifetime of profit- 
able use. 


"METTLER MACHINE TOOL, tho. | 


185 South Adeline 
USE READER SERVICE CARD; INDICATE A-2-238-1 


New Haven, Conn. 


BURR, CLEAN, FINISH, POLISH 


in a one-step operation 
never before associated with abrasives! 


Discover Brightboy’s different working action- 
abrasive and rubber, working simultaneously! 


Multi-Use Brightboy 
FINISHES ALL METALS; PLASTICS, 
LAMINATED MATERIALS, WOOD, GLASS 


Ask your dealer for STOCK BRIGHTBOY NUMBERS 
FOR YOUR NEEDS, and for the Brightboy catalog listing 
applications, machine speeds. Write us if he cannot supply 
you or on any problem in which finishing is involved. Ask 
him or write us for “Notes trom The Brightboy Service 
Engineer”, describing applications recently reported by 
our service engineers. 


BRIGHTBOY 
INDUSTRIAL DIVISION 
WELDON ROBERTS 
RUBBER CO. 


95 North 13th age 
Newark 7, 


America’s Pioneer Manufac- 
turer of Rubber-Bonded 


UBBER CUSHIONED 


Abrasives 
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TOGGLE CLAMPS 
FIXTURE CLAMPS 
COMPONENTS 


TOGGLE 
CLAMPS 
Over 80 
TYPES & 
SIZES 


eee 

FIXTURE COMPONENTS 

CLAMPS Over 

Over 170 TYPES \ : 1,000 

and SIZES TYPES 
and 
SIZES 


WEST POINT MFG. CO. 
Mile Rd. Detroit 19, Mich. 


AND BARS 


UNPARALLED 
e Accuracy 
Rigidity 


Simplicity 
¢ Durability 
. for all precision boring machines. 


REPEAT TO .0001” IN 30 SECONDS 
WITHOUT BACKLASH! 


100% GUARANTEED! WRITE FOR CATALOG! 


PRECISION 


PRECISION TOOL & MFG. CO. of ILLINOIS 
1305 SOUTH LARAMIE AVE., CICERO 50, ILL. 
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General Mills said it 
about the Lindner Optical Jig Borer 


"Machine time 
Estimated time 


Machining an optical test fixture for checking 
the hemisphere sight for the MD-9 Tail 
Defense System, used in the B-52 Bomber. 


The Specs: 


1) Locating and boring bearing holes 

to +.0002, —.0000; 2) Locating and boring 49 
additional holes for mounting optical lenses; 
3) Milling a flat surface with first class 
microfinish around each hole to an angular 
position within +2 minutes. 


The Machine: 


Lindner Optical Jig Borer, Model LB15A, 
with preselective Autopositioner®, used 
throughout for all locating and machining. 


need we say more? 


Learn why Lindner Optical Jig Borers 
have changed so many ideas about 

jig boring. Send for a 25-minute movie 
film demonstration without obligation 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner—Table size 44” x 24”; 
LB14—32” x 16” (without Autopositioner) 


ORBAN 


COMPANY, INC. 


Harborside Terminal Bldg., Jersey City 2, New Jersey 


= 

¢ 
n the Lindner was 32 hours. 
on any other machine or 
in the shop was ( 
that the quality would have 
that F 312 


How press brake construction 
affects job costs 


Only accurate machines can make accurate bends. The 
accuracy obtainable from a press brake begins with its 
structural rigidity. Cincinnati Press Brakes give you maxi- 
mum accuracy and rigidity because of these construction 
features: 


1. Interlocked construction—The bed is supported 
directly by the housings, by means of hand-scraped bear- 
ing shoes. No welds are used as load supports, so every 
Cincinnati is free from welding strains. 

2. Center line loading—Since the Pitmans which drive 
the ram straddle the housings, weaving of the frame and 
cramping of the ram slides and shaft bearings is eliminated. 
All operating forces are contained within the housings. 


3. Deep beds and rams-—lIt’s a simple engineering 
fact that the rigidity of a press brake’s ram and bed in- 
creases approximately as the cube of the depth. For this 
reason, most of the weight of the ram and bed of a Cin- 
cinnati Press Brake is disposed in depth, rather than thick- 
ness. Tests prove their working surfaces remain parallel 
within .005” under capacity loads. 


To you these construction features mean money saved 
in the long run. A Cincinnati Press Brake is more accurate’ 
than other makes when you buy it . . . and will stay that 
way throughout its long life. 


Write department E for Catalog B-S. 


| 


/ 


/ 


Shapers f Shears 7 Press Brakes 


ne CINCINNATI 
SHAPER co. Cincinnati 11, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-240 The Tool Engineer 


= 
ah 
— 
us 
a 
/ \ up! iB) 
1 
| 
| 
7 
| 
240 


machining costs 


Only Dex-A-Tool gives you all 10 modern design 
features ... features that mean faster set-up, 
closer tolerances, fewer parts, and less downtime. 


Fully adjustable chipbreaker 
...in increments of .030”. 
insures excellent chip control. 

1 One piece positive locking. No 
wasted machine time changing 
non-adjustable chipbreakers to 
get proper chip control. 


Extra thick carbide anvils... 
thickest shank-supported anvils 
in the industry. The thick anvil 
in Dex-A-Tool gives more 
rigidity to throwaways and pro- 
vides the ideal platform for 
maximum insert performance. 


Easy indexing .. . clamp lock- 
ing screw may be loosened from 
bottom as well as top. Simplifies 
insert indexing when holder is 
upside down. 


Holds both “thick” and “thin” 
inserts ... allows you to utilize 
economical thin inserts (%”) 
wherever possible and still main- 
tain the advantage of switching 
to thick inserts (@4s”) when- 
ever necessary. 


Chipbreaker Clamp Faced with 
Thick Carbide... provides 
much more wear resistance than 
thin carbide coating or cast 
alloy clamp. 


COUNTERSUNK 
BOTH SIDES 


Setscrew chipbreaker clamp 
... permits fast positive reset- 
ting of chipbreaker after insert 
indexing. Nylon plug engages 
the setscrew and prevents any 
loosening of setscrew. 


Combination chipbreaker — 
clamp...single unit construc- 
tion means no loose chipbreakers 
to fall out. Inventories reduced. 
Simpler use gives a savings in 
production time. 


Anvil invertible as well as 
indexable... extra thickness of 
anvil allows countersinking of 
both sides. This permits anvil to 
be inverted for extra life. 


Special high temperature 
brazing alloy...used in braz- 
ing carbide chipbreaker to 
clamp. Prevents braze failure 
during high machining tem- 
peratures. 


l 


Carbide or steel anvils... your 
choice of carbide or copper 
plated hardened high speed 
steel anvils. 


No other toolholder has fewer parts than Adamas Dex-A-Tool...none are easier to 
operate. Dex-A-Tool’s features add up to more production per insert corner. Measure this 
extra savings on your own machines . . . plan a test of Adamas Dex-A-Tool today! 


For additional Dex-A-Tool literature, an actual demonstration test, 
or a free copy of “Throwaway Tooling Set-up and Follow Thru” write: Dept. 261 


AAMAS 


CARBIDE CORPORATION, 
KENILWORTH, N. J. 


PRODUCERS OF TUNGSTEN 
CARBIDE TOOLS, TOOL TIPS, 
DIES, WEAR PARTS, 
DEX-A-TOOL AND CERALOX. 


Team Dex-A-Tool with Adamas 
throwaway inserts and gain top 
performance under varying ma- 
chining conditions . . . top per- 
formance possible only through 
Adamas wide range of quality 
controlled grades. 
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Holds 1800 ALL - PURPOSE 
for QUICK filing TOOL HOLDER 
f 
INSTEAD OF 
for: CONTRACTORS, ENGINEERS 
ARCHITECTS, DRAFTSMEN 
FACTORIES 
S’ high, 4’ wide 
Created for savings in filing space, time 
and effort, Gliders are available for print j 
widths of 20” to 48”. Gliders obsolete the direct clamp de- 
peg-type filing and hole-punching. sign of pian holders, you slip 
. Your prints “glide” into place. Plan sheets, either singles or 
holders are retained from end-to-end, 
with no chance of bending or spring- 
ing. Eye-easy indexes provide you with 
rapid reference. 
All-steel Gliders, finished in a handsome 
grey, harmonize with modern office 
equipment. Extensions are available. 
For longer print “life” and for effi- 

: ciency, durability and economy in ver- — N \ tt 
through the best office suppliers or aod carbide tools .. Bit sizes: 4", “, 
write for illustrated literature. out with little effort. Furnished with Cobalt Bits 

4323 West St. 
MOMAR INDUSTRIES 4323. ACME TOOL CORP. 
USE READER SERVICE CARD; INDICATE A-2-242-1 71 W. Broedway New York 7, N. Y. 
USE READER SERVICE CARD; INDICATE A-2-242-3 
CAN 4 
You 
take it with you 
or use it 
in the shop 
As oa horizontal 
cut-of sow 
BAND SAW As a vertical 
bond sow 
Use the Wells 49A in the shop, or take it to the desi ith cir eyli 
gned for use with air cylinders to smooth out 
job-site”—you'll find it an efficient tool—a time stroke variations due to compressibility of air under 
and money saver on a wide variety of metal cut- irregular load conditions. 
© ACCURATE SPEED CONTROL is dial-set, load-compensated 
1 s a norizontal cut-o r tool it has a capacity bs to assure uniform stroke speed even with irregular loads. 
3,” x 6”. One easy motion converts it to a vertical © VIsteLs Of. RESERVOIR an 
‘ band saw. No tools required! Just swing the head » Onsy So eum. 
into upright position—it’s ready to use. Cut angles, @ 2,000 LB. CHECKING CAPACITY on out stroke, free return. 
slots, do light contour work. @ 2°,4°,6",9°,12", 15" and 18” checking stroke length 
Get TWO saws for the price of ONE! Write for © IDEAL FOR LOW-COST TOOL OR WORK-PIECE FEEDS. 
complete information. 
T v jum ir i i 
smooth, accurately-controiied stroke speed. 
METAL CUTTING Write now for free dato bulletin. 
AW 
a 4 WELLS MANUFACTURING CORP. a Dept. H-2 400 PREDA STREET, SAN LEANDRO, CALIF. 
ia 600 Service Rd. Three Rivers, Mich. bs Member National Fluid Power Association 34 
USE READER SERVICE CARD; INDICATE A-2-242-2 USE READER SERVICE CARD; INDICATE A-2-242-4 
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Dependable, rugged Edlund Drilling and Tapping machines meet 
the challenge of Caterpillar's exacting demands for better methods 
of manufacture. For drilling, reaming, chamfering operations these 
power-packed Edlund machines furnish constant, trouble-free service, 
reduce “down-time” to a minimum and require only routine maintenance. 


Model 2F Features: Top production machine for 
medium to heavy drilling and 
tapping. Infinitely variable 
speeds to 3600 rpm 
8" - 12" - 15" Overhang 
114" Capacity 
Write for Bulletin 140R 


EDLUND 


MACHINERY COMPANY 


IMPROVED QUALITY 
GREATER ECONOMY ff 
INCREASED EFFICIENCY 


Edlund 2F Drilling and 
Tapping machines in 
Caterpillar’s Peoria Plant. 


Now “Micrometer Accuracy” 
Applied Hydraulic Tracer Control 


Provides more speed in Production Profiling and Duplicating 


GORTON 


“TRACE MASTER" 


Supersensitive 
Hydraulic Control 


This master control valve is 
manufactured to tolerances 
which are NEW in the field of 
hydraulics. Working parts are 
so delicately ground and lapped 
that they will operate only with 
a very fine grade of special oil. 
Ordinary bydraulic fluids are 
wholly unsuitable. 


3 MODELS AVAILABLE 
180° Vertical Hydraulic Feed to Knee. 


360° Cross Hydraulic Feed to Ram 
Longitudinal Hydraulic Feed to 
able. 


3D Hydraulic feed to knee, ram and 
table for 3-dimensional work. 


The above can be furnished with the 
Gorton 1-22 Mastermil illustrated here 
or the Gorton 9-J Super-Speed Verti- 
cal Mill with single spindle, twin spin- 
dles and/or six inch higher column 
for additional vertical capacity. 


Gorton Trace-Master Hydraulic Tracer control is today’s best unit for 2- and Write for complete 
3-dimensional duplication, production profiling and work on all types of die information contained 
forging, die casting, metal stamping, embossing and coining, as well as plastic in bulletin 2771-2602. 
molds in both ferrous and non-ferrous materials. 


Racine, Wisconsin 


Tracer-Controlled Pantographs, Duplicators — standard and special... Horizontal and 
_ Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


A7-1002-1P 


SINCE 1893 
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Nickel Billets Get Close Shave 
with Tools of 66 High-Speed 


Biting into billets, castings or forgings 


of nickel or nickel alloy is one of the 
toughest assignments ever devised for 
tool steel. And yet, such jobs are taken 
in stride with Bethlehem high-speed tool 


Bar peeler cutters, made of 66 High-Speed 
too! steel, prepare nickel surface for extrusion. 


steel at the plant of International Nickel 
Co., Huntington, W. Va. 

The bar peeler cutters, in the picture 
above, are hardened to Rockwell C 60-62, 
and are used in the surface preparation 
ot nickel billets, prior to extrusion. De- 
spite this extremely rugged operation, the 
cutters are doing an outstanding job, be- 
cause of their unusual resistance to shock 
and wear, 

66 High-Speed is ideal for all types of 
cutting applications because of its well- 
rounded 6-5-4-2 analysis. In addition to 
its outstanding shock and wear proper- 
ties, it has exeellent red-hardness and 
abrasion resistance — all the qualities 
needed for satisfactory high-speed eut- 
ting work. 

If you would like to learn more about 
66 High-Speed, and the many jobs it ean 
handle, simply get in touch with your 
friendly Bethlehem tool steel distributor. 


BETHLEHEM TOOL STEEL 

ENGINEER SAYS: 

Overloading of Machines 
Shortens Tool Life 


Overloading of machine tools is detri- 
mental not only to the machines, but also 
to the life of the tools. Overloads cause 
excessive deflection of the constructional 
members, which may cause misalignment 
of mating tools and change caleulated 
clearances. This in turn may produce ex- 
cessive wear on the tools, and may result 
in defective parts or premature tool 
breakage. 

Overloading frequently results from 
performing an excessive number of oper- 
ations at one time, such as multiple piere- 
ing of holes. Overloads of this type can 
be prevented without changing the work 
to be done by providing, (1) shear on 
either the punch or die to reduce the 
(2) by 
staggering punch heights so that the 
multiple operations are performed in 
sequence, instead of all at the same time. 


maximum punching load, or, 


UP TO 30,000 CONVEYOR PANELS 
WITH DIE OF 67 CHISEL 


This large blanking die was employed in 
the production of conveyor panels, made 
from 14-gage sheet steel. It was hardened 
to Rockwell C-50, and turned out as 
many as 30,000 pieces before redressing 
was required. 67 Chisel is our popular 
chrome-tungsten type of shock-resisting 
tool steel. In addition to its use in blank 
ing, it’s excellent for hot-work tools, shear 


blades, and swaging dies. Give it a try 


I 
STEEL 
wk 
ae 
: 
~ — : 43 4 
4 
| 
We 
3 


insert halves ore first carefully cleaned and fluxed. The sheet of EASY-FLO, .005” 
thick, in three sections, is liberally fluxed with HANDY FLUX. Following this, the halves 


are put together with EASY-FLO as a “sandwich filler” (below, left). 
Entire assembly is heated to a brazing temperature of 1170° F. 


How EASY FLO 
[J RECORDS make records 


Helps 


EASY-FLO is put to excellent use in the die inserts (or 
backing plates) used in the manufacture of Columbia 
Records at the company’s Bridgeport, Connecticut, 
plant. These die inserts are the heating and cooling 
elements used in the actual plastic record molding; 
in a very real sense, they are behind the entire record- 
making operation. The die insert assembly consists 
of two steel plates, the bottom plate being grooved to 
permit the passage of steam, at a temperature of 
300° F under a pressure of 130 lb., followed by cold 
water at a pressure of 120 lb. When joined, they must 
be absolutely leak-tight and strong enough to stand 
up under thousands and thousands of stampings 
through drastic temperature changes and thermal 
shock. 


These brazed backing plates have a life cycle of some 
250,000 records; they are usually retired because of 
warpage in the steel, rarely for joint leakage. 

This example illustrates just a few of the qualities 
that make silver brazing such a superior joining 
method. Strength under high pressure, resistance to 
temperature changes and thermal shock, and produc- 
tion ease; one, or all, of these qualities may apply to 
your product or production operation. We will be 
happy indeed to show you how you can benefit from 
this blue-ribbon method of joining all kinds, shapes 
and sizes of metals—similar and dissimilar. BULLETIN 
No. 20 will get you off to a good start on the values, 
techniques and economies of low-temperature silver 
brazing. Write for your copy. 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES ond PLANTS 
CONN 
PROVIDENCE 
Cmicaco, 
CLEVELAND, 
mice 
ANGELES, 
CANADA 


General Offices: 82 Fulton St., New York 38, N. Y. To#omT0 
DISTRIBUTORS IN PRINCIPAL CITIES 
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Illustrated—Logan Model 400 RFL Unit 


LOGANSPORT MACHINE CO., INC. 


Logan RFL Unit, the designers choice for over a 839 CENTER AVENUE, LOGANSPORT, INDIANA 


decade! Protects your air-powered equipment .. . 
regulates pressure . . . filters air . . . lubricates air. 
Adds years of dependable performance. 


New Model 400, illustrated above, is a companion 
model to the well-known Model 600. 


PLEASE SEND COPY OF CATALOG: 

100-1 AIR CYLINDERS [200-1 HYD. POWER UNITS 
"] 100-2 MILL-TYPE AIR CYLS. C) 200-2 ROTOCAST HYD. 

] 100-3 AIR-DRAULIC CYLS. CYLINDERS 

] 100-4 AIR VALVES 200-3 750 SERIES HYD. 


J CYLINDERS 
200-4 and 200-7 HYD. VALVES 


100-5-1 ULTRAMATION 200-6 SUPER-MATIC CYLS. 
CYLINDERS 300-1 CHUCKS 
300-2 PRESSES ABC BOOKLET 

FACTS OF LIFE CL) CIRCUIT RIDER 
TO: 
NAME 
COMPANY 


ADDRESS 


FREE seno FoR THE "LOGAN CALCULATOR" 


MEMBER: Natl. Mach. Tool Builders’ 
Assn.; Nati. Fluid Power Assn. 
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when you have parts of aluminum 
or other nonferrous metals... 


HIGH SPEED MILLING MACHINE 


Guide roller mounted 
on pivoted arm follows 
template moves to any 
point of follower arc to 
vary cutter head posi 
tion as required, as 
table rotates to feed 
work through complete 
milling cycle. 


Here is one of several Onsrud Rotary Feed Milling 
Machine models ...a design type that has become 
the most versatile and productive in metal milling. 
The kinds of production parts that can be milled 
to advantage are almost endless in number . . . 
wherever the operation involves straight line or 
contour side milling or horizontal top-edge milling. 
The A-50AE machine shown here has a capacity 
for work up to 40” diameter. A high speed milling 
head with Onsrud two speed 714/334 HP, 3600/ 
1800 RPM air cooled motor gives proper cutter 
speed for fine finish and rapid feed. Other models 
supplied to fit work requirements as needed. 


Let us tell you how Onsrud Rotary 
Feed Milling Machines can lower 
your production costs .. . in 
aluminum and related nonferrous 
milling. We'll also be- glad to 
give you information on all 
other Onsrud milling machines 
for every type of production 
milling. Your inquiry is cordially 
invited 


WORK LiKE THESE OF THE 
ADVANTAGES GF GHSRUR ROTARY FEEBR MILLING 


All FOUR SIDES IN ONE SET-UP 
Work Aid by pneumatic cemter clamp, 
for milling completely around 
the port if desired 


CONTINUOUS PRODUCTION 

Work fixture built wh two, three ov four 
‘av more) stations fot continuous feed 

of work to cutter. Operator merely loads 

and unloads without production: time loss. 


MACHINE WORKS, INC. 


MACHINE TOOL DIVISION 


97726 LEKIGH AVENUE MES 33, 


(SUBURB OF CHICAGC) 


Cmeund High Speed MILLING MACHINES for Aluminum and Related Nonferrous Metal Milling 
For doing things Letter by doing things dligerenily / 
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CHICAGO OFFICE 
721 SOUTH BLVD. OAK PARK, ILL. 


N | C E BALL B E AR | N G fie, srs ag AUTOMOTIVE ORIGINAL 
REG. U.S. PAT. OFF. EQUIPMENT SALES 
CH 446 NEW CENTER BLOG. DETROIT 
EXPORT OFFICE 
39-40 597" ST., WOODSIDE 77. N.Y. 


K AVE: PHILADELPHIA 40, PENNA., U. S. A. 
CABLE AOORESS “NICE-BALL” PHILADELPHIA 


30T! AND HUNTING PAR 


te. BALDWIN 3-6000 


IMPORTANT NOTICE! 


NICE ANNOUNCES ITS APPOINTMENT AS THE SOLE 
LICENSEE IN THE UNITED STATES FOR THE MANUFACTURE AND 
SALE OF THE MOST AMAZING BEARING IT HAS EVER WITNESSED. 
IT FEATURES A SOLID INNER AND SOLID OUTER RACEWAY, 
WITH DEEP, UNBROKEN BALL GROOVES AND_A FULL _COMPLE- 
MENT OF BALLS. A BALL SEPARATOR MAY BE INCORPORATED, 
BUT IN EITHER CASE, THERE IS NO LOADING SLOT OR SPLIT 
4 RACE TO ADMIT THE BALLS TO THE BEARING. ITS ENDURANCE, 
IN OUR TESTS AND EXPERIENCE, IS GREATER THAN ANY SIMI- 
LAR BEARING EVER WITNESSED. NEW MANUFACTURING 
METHODS PROVIDE CLOSER TOLERANCES, CLOSER RADIAL AND 
AXIAL CLEARANCES AND IMPROVED FINISH. IT WILL BE SOLD IN 
ALL CASES AT VERY ATTRACTIVE PRICES, USUALLY WITHOUT 
COST PENALTY AS COMPARED WITH COMPETITIVE BEARINGS 
OF COMMERCIAL QUALITY, YET IT WILL BE A SUPERIOR 
BEARING. PATENTS THROUGHOUT THE WORLD ARE COVERED 
BY HEIM _Unibal’. XE PLAN TO SEE YOU SOON — IF WE FAIL 

TO SEE YOU SOON ENOUGH — WILL YOU PLEASE CALL US? 


NICE BALL BEARING COMPANY 
DIVISION OF CHANNING CORPORATION 
30th & HUNTING PARK AVENUE 
PHILADELPHIA 490, PENNSYLVANIA 


NICE BALL BEARING CO 
NICETOWN- PHILADELPH 1A: PENNSYLVANIA 
1, DESIGN ENGINEERING SHOW, CHICAGO, APRIL 14th-17th 
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announces New 


Direct Chilled 921-T Machined Aluminum Tooling Plate is here, 
in sizes. up to 60 inches wide, 192 inches long and 12 inches thick. 
Made exclusively by Pioneer Aluminum Inc., the new material 
is manufactured under processes which control solidification 
and provide greater density, less porosity and higher mechanical 
properties to augment the characteristics of standard 921-T. 


Pioneer 921-T Machined Aluminum Tooling Plate meets every 
precision tooling requirement, and at lower cost. Its extreme 
stability, wide versatility and easy workability effect great savings 
in tool and jig fabrication. It can be machined at high speed. 
It is light to handle, and is easily sawed, drilled, tapped, milled 
or welded. All 921-T plate 34," thick and over, is guaranteed 
flat within .010”. Insure better, more stable jigs and fixtures; 
faster and at less cost, by calling out Pioneer 921-T or 921-T-DC. 


ALBUQUERQUE, N.M.: Morris Steel & Supply Co. 
ATLANTA, GA.: Reynolds Aluminum Supply Co. 
BOSTON, MASS.: American Stee! & Aluminum Corp 
Joseph T. Ryerson & Son, Inc. 
BIRMINGHAM, ALA.: Reynolds Aluminum Supply Co. 
CHICAGO, ILL.: Joseph T. Ryerson & Son, Inc. 
- Kasle Stee! and Aluminum 
CLEVELAND, O.: Kasle Stee! Corp. 
* Pa DALLAS, TEX.: Vinson Stee! & Aluminum Co. 
BI E DEARBORN, MICH.: Pioneer Aluminum Inc. 
e DENVER, COLO.: ABC Metals Corporation 
DETROIT, MICH.: Kasle Stee! Corp. 
* . Meier Brass and Aluminum Co. 
e GRAND RAPIDS, MICH.: Kasle Stee! Corp. 
: HARTFORD, CONN.: American Stee! & Aluminum Corp. 
A I I * HILLSIDE, N.J.: Edgcomb Stee! & Aluminum Corp. 
* E HOUSTON, TEX.: Vinson Stee! and Aluminum Co. 
* JERSEY CITY, N.J.: Joseph T. Ryerson & Son, Inc. 
* KANSAS CITY, MO.: Industrial Metals, Inc. 
: LOS ANGELES, CALIF.: Earle M. Jorgenson Co. 
‘UNITED STATES 
4 LOUISVILLE, KY.: Reynolds Aluminum Supply Co. 
MEMPHIS, TENN.: Reynolds Aluminum Supply Co. 
3 MIAMI, FLA.: Reynolds Aluminum Supply Co. 
MILWAUKEE, WIS.: Joseph T. Ryerson & Son, Inc. 
NASHVILLE, TENN.: Reynolds Aluminum Supply Co. 
OAKLAND, CALIF.: Earle M. Jorgenson Co. 
RICHMOND, VA.: Reynolds Aluminum Supply Co. 
ST. LOUIS, MO.: Industrial Metals, Inc. 
SOUTH BEND, IND.: Kasle Steel Corp. 
TULSA, OKLA.: Industrial Metals, Inc. 
UNION, N.J.: Mapes & Sprow! Stee! Co. 
A L u M 4 N u M - N c WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc. 
WICHITA, KAN.: Industrial Metals, Inc. 
GMWAY + LOS ANGELES <5. CALIFORNIA Morris P. Kirk & Son, Inc. 
OReece 4050 Horton St., Emeryville 8, Calif. 
Se Also. Fresno, Calif.; Phoenix, Ariz.; Salt Lake City 
SALES OFFICE: re, Bicti¢ The Norwest Company 
330 Second Ave. West, Seattle 99, Wash. 
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This job is a “natural” for broaching... 


and the V-3 VERTICAL PULL-DOWN |LAPOINTE, 


BROACHING MACHINE 


is so efficient that it pays its way 
although working only 1/3 of its available time! 


Steel forgings are tough to machine, but one of the world’s largest producers of road-building 
equipment has substantially reduced production costs by Lapointe-Broaching the nut seats 
in steel-forged track links. Two 114” wide x 5/16” deep internal nut seats are broached in 
each link. Production is 170 complete links per hour, at 80% efficiency. And the interesting part 
of it all is that the investment in this Lapointe machine is paying off even though the broach 
stands idle for two-thirds of the time! ... In your own shop there may be difficult operations 
that can be converted to Lapointe-Broaching from milling, shaping, etc., with an improvement 
in quality, increased production ... and lowered costs. Why not invite an experienced Lapointe 
Field Engineer to call on you? 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS * U.S.A. In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES LA p 0 | NTE 
known to be the best 
BROACHING) 
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Bata cuts mold cleaning time 
in half with Pangborn Hydro-Finish 


Bata Shoe Co., Belcamp, Md., used to clean shoe molds 
by pickling. For a better cleaning job, Bata replaced 
this process a year ago with Pangborn Hydro-Finish. 
Today this machine gives Bata top quality cleaning, 
does the job in half the time required by pickling and 
has required “‘no maintenance whatsoever.” Also, acid 
disposal problems have been eliminated. 

Says Mr. Albert Kotras, Research, “We thought it 
was sales talk but the Hydro-Finish has lived up to 
every claim the Pangborn representative made.”’ Con- 
vinced by the performance of its Hydro-Finish machine, 
Bata management now plans to order a second one. 

Today, through new design and use of air jet sluria- 
tors, Pangborn Hydro-Finish costs less originally, 
costs less to maintain and gives you easier handling 
and added efficiency. Write for Bulletin 1403 to PANG- 
BORN CoORP., 4700 Pangborn Blvd., Hagerstown, Md. 
Mfrs. of Blast Cleaning and Dust Control Equipment. 

USE PANGBORN HYDRO-FINISH FOR: 
Deburring + Surface finishing « Finishing threaded sections « Im- 
proving cutting tool life « Maintaining dies and molds + Removing 
grinding lines « Removing heat treat scale « Preparing surfaces 
for coatings, platings, etc. 


Pangborn 


BLAST CLEANS CHEAPER 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-252-1 


FISKE’S MAGIC COMPOUND 


PINISH 


~ 


This Water Soluble Cutting 
Compound Stays Mixed 


FISKE’S “MAGIC” COMPOUND, when dissolved in water, goes into 
@ permanent emulsion—will never separate. It cools, lubricates and 
produces a high finish. Lengthens tool life. Does not become rancid. 


Try FISKE “MAGIC” COMPOUND and see the improvement in your 
work. 


Bulletins describing FISKE’S MAGIC COMPOUND 
and other specialty lubricants and coolants sent 
on request. 


METAL WORKING 
LUBRICANTS 


FISKE BROTHERS REFINING CO. 
129C Lockwood St., Newark 5, N. J. 
Plants: Newark 5, N. J. and Toledo 5, Ohio 
USE READER SERVICE CARD; INDICATE A-2-252-2 


Drill Hardened Steels 
without Annealing — 


IMPROVED 
“HARDSTEEL” 


With the new, improved “HARDSTEEL” Drill, you can 
do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing the work. And they work with 
equal ease on work-hardening steels and high carbon— 
high chrome steels of any degree of hardness. 


“HARDSTEEL” Drills fit standard drill presses. They 
Save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly, 


Write for a copy of the “HARDSTEEL” Operators 


Manual showing how “HARDSTEEL” drills are cutting 
costs in thousands of plants. 


You Harden It—We'll Drill 
With “HARDSTEEL” 


Also makers of — 
BLACK DRILLING 
UNITS — AUTOMATIC, 
SELF-CONTAINED — 
FOR COST-CUTTING 
PRODUCTION ON 
ALL MATERIALS 


USE READER SERVICE CARD; INDICATE A-2-252-3 


BLACK DRILL COMPANY, INC. 


1414 East 222nd St. + Cleveland 17, Ohio 


The Tool Engineer 


3 
| 
‘ 
, 
Exe La 
IBKE 
| 
> 


A new general purpose Hot Work Steel — 
highly resistant to thermal shock and 
heat checking — has good physicals and 
hardness at elevated temperatures. Dis- 
tinctly insensitive to water cooling. For 
all types of extrusion on soft and cup- 
rous metals. For aluminum, zinc and 
magnesium die casting dies. it is 
weldable. 


An adaptation of 330 steel with in- 
creased carbon to provide the higher 
strength required by applications such 
as hot extrusion dies for aluminum, 
magnesium etc. 


New 
Hot Work Steels 


The announcement of these new Milne steels marks the most significant 
advance in hot die metallurgy of the past decade. These new Milne steels have 
unprecedented physical advantages enabling them to take thermal and mechani- 
cal punishment no other hot work steels can stand. 

For major producers of hot extrusions and die castings these steels can provide 
“custom-tailored” routes to better tooling. 

Your nearest Milne representative will be glad to give you further details, 
in person, without obligation. 


Milne’s new Hot Work steels are P 
ail » Rounds. Flat or 
available ds, Flats, Squares and 4 J 


Blocks, Discs and Rings ~ 2 


A steel with exceptional capacity for 
dissipating heat. The last word for brass 
die casting and for all hot work appli- 
cations where rapid heat removal is vital 
in hard-to-cool parts. 


WAREHOUSES: Boston * New Britain * Kenilworth, N. J. (New 
York) * Philadelphia * Pittsburgh * Cleveland * Dayton, O. * Detroit * 
Melrose Park, Ill. (Chicago) * St. Louis * Atlanta * San Francisco * Los Angeles 


SALES OFFICES: Rochester, N. Y. * Indianapolis * Louisville ° 
Milwaukee * Kansas City, Mo. * Charlotte, N. C. * Phoenix, Ariz. 


SALES AGENCIES: Maxwell Steel Co., Inc., Fort Worth, Texas * 
Sanderson-Newbould Ltd. (In Canada) Montreal-Toronto 


Also wide range of 


WATER HARDENING + NON DE- 
FORMING + SHOCK RESISTING General Offices: 
GRAPHITIC AND HIGH SPEED TOOL America’s Steel Specialists 
STEELS Solid—Hollow—Flat Complete tone of Tool Steels HOLLOW and SOLID 
Ground 


An extraordinarily tough steel with tre- 
mendous capacity to withstand high tem- 
peratures and pressures. Outstanding for 
hot extrusion of ferrous metals where 
pressures are very high and generated 
heat extreme. 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-253 


r 
A 
& 
| ¥TRUSIO ° 
| CAS 
a 
} 
° 
S 
: 
& 
‘ Write for our new catalog section on all MILNE Hot Work Stee AM-39 ¢ a2 
253 


DoALL ACQUIRES 
WORLD'S FINEST SOURCE 

OF BLACK GRANITE-DIORITE 
FOR SURFACE PLATES 


WON'T SCRATCH 


So dense and smooth a scriber 
can’t find soft spots nor will it 
scratch sensitive acetate. DoALL 
Black Granite-Diorite is the su- 
perior material in all ways. You 
can see its denser grain structure, 
compared with pink and gray. 


Home of DoALL Black Granite-Diorite is this Quarry No. 115 
near Escondido, California, which the National Bureau of 
Standards lists in its research paper R.P. 1320 and Fed. Spec. 
666-P-463 as the source of finest Black Granite-Diorite. 


SEE THE DIFFERENCE 
IN YOUR OWN SHOP 


While granites in general are usually selected as surface 
plate material over cast iron, much confusion exists as to 
which granite is the best. 

Different types of granite have varying degrees of soft 
spots or lack toughness and resistance to wear. Others do 
not have the density necessary for greatest strength and 
least porosity, and some types cannot be properly lapped 
to a fine finish. All of these factors lessen the degree of 
accuracy obtainable. In its search for better granites, the 
National Bureau of Standards Research Paper RP-1320 
states: ‘The Black Granites (gabbros and basalts) were in- 
dicated to be stronger, denser and less absorptive than the 
normal granites.” 

By obtaining the best in granites, DoALL can impart 
10-DAY FREE TRIAL OFFER! a wet saging experience to the manufacture of the 

in surface plates. 
Prove for yourself in your —_ Les ten, We Take advantage of our Free Trial offer to find out why 
DoALL Black Granite-Diorite is preferred over all other 
wi ” ” 
8” x 12”, 12” x 18”, 18" x 24 and 24” x36. Call your DoALL Gage Specialist now; he will give you 
expert assistance in determining your accuracy and size re- 
quirements. BG-2 


THE Do ALL COMPANY, Des Plaines, 


A better accuracy standard. DoALL Black Granite-Diorite 
surface plates are specified from an over-all mean plane, 
not per square foot area. 


ant the su- 


Machines and Bledes Sertace Graders Power Saws 
& MACHINE TOOLS TOOLS INSTRUMENTS IN STOCK 
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Costs up to 35% less to buy than 
other lightweight tooling metals 


Here’s why Dow magnesium tooling plate costs less to buy. 
The fundamental characteristics of magnesium permit roll- 
ing and oven thermal flattening to a degree of flatness and 
surface smoothness satisfactory for virtually all tooling 
This flatness is not obtainable in other lightweight tooling 
materials without costly machining 


uses. 


of the surface. 


You save on fabrication costs, too. Magnesium’s unsurpassed 


AVAILABLE FROM STOCK AT: 

Copper and Brass Sales, Inc., Detroit, Michigan 
A. R. Purdy Co., Inc., Lyndhurst, New Jersey 
Fullerton Steel and Wire Co., Chicago, Illinois 


machinability saves time, effort and wear. Magnesium’s light- 
ness makes tools easier to handle during fabrication and use 
Remember—magnesium COSTS LESS TO BUY, COSTS LESS TO 


FABRICATE, COSTS LESS TO USE! 


Ask your Dow magnesium supplier for the complete story 


Contact him today or write THE DOW CHEMICAL COMPANY 


Midland, Michigan, Dept. MA 1427A. 


Hubbell Metals inc., St. Louis, Missouri 
Reliance Magnesium Company, Los Angeles, California 
Vinson Steel and Aluminum Company, Dallas, Texas 


YOU CAN DEPEND ON 
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PD TOLERANCE CONSUMED 
BY 0.002” LEAD ERROR 
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Typical illustrations from new SPS booklet show effect of lead error on PD tolerance, explain 
why plus and minus errors do not cancel and why lead error is not necessarily progressive. 


Lead error: what it is; how to 
detect it— new SPS booklet tells all 


A lead error of only .002 in. within length of thread engage- 
ment increases the effective diameter of a Class 3A 4-20 
screw so that it will not go into its tapped hole. Smaller errors 
in lead—say .001 or .0005S—can play equal havoc with the 
smaller diameter screw threads. Lead error accounts for over 
50°; of today’s thread assembly problems, causing rejects, 
production delays, and excessive wear on power wrench- 
ing tools. 


SPS has prepared a new booklet on this important but little- 
understood subject that should be helpful to anyone making, 
buying or using threaded fasteners. It explains the anatomy 
of lead error, its mathematics, its common causes, and the 
means for detecting and preventing it. Exposed are such falla- 
cies as the theory that plus and minus lead errors cancel (they 
add) or that most lead error is progressive (it’s mainly erratic). 


All SPS UNBRAKO socket screw products are made to a true 
Class 3A fit with precisely controlled lead. Complete stocks 


256 
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are carried by industrial distributors. Unbrako Socket Screw 
Division, STANDARD PrResseD STEEL Co., Jenkintown 37, Pa. 


Za Form 2294: "A New Look at Lead 
: Error—Thread Tolerance Thief No. 
1." 16 pages with many illustra- 
tions. Write for free copy today. 


Leed Error 


We also manufacture precision titanium fasteners— 
write for free booklet 


Jenkintown Pennsylvania 


Standard Pressed Steel Co. * The Cleveland Cap Screw Co. « 
Columbia Steel Equipment Co., Inc. © Nutt-Shel Corporation « SPS 
Western Standco Canada Ltd. Unbrako Socket Screw Co., itd 
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TWO WAYS AT 180°. 


Ex-Cell-O 4-Way Machine 


holes simultaneously, holding 90° angles. 


7 ways to increase 
your production 


Three new features on all Ex-Cell-O Way Machines 
give even greater production and precision 


The diagrams at left tell a story. 


Ex-Cell-O Way Machines using standard components in the combinations 
illustrated perform precision boring, turning, facing, grooving and 
chamfering operations economically and quickly. They take large work 
pieces in stride—the spindles move to the work. 


In each machine three new features assure long life, dependable opera- 
tion, and exceptional accuracy. 
The features: (1) ways are hardened and ground, (2) slides are fully 
supported the length of the stroke, (3) hydraulic control panels give a 
wide range of automatic cycles. 


Write Ex-Cell-O in Detroit for further information. Better still, call in an 
Ex-Cell-O representative. 


CORPORATION 
DETRO/T 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS GRINDING AND BORING SPINDLES CUTTING TOOLS TORQUE ACTUATORS 
MULTI-WAYS : RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS » AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 


56-44 


| 
4 
_ 
— 
* 
FOUR WAYS 


National distribution of Olivetti sensitive drill presses, 
cylindrical grinders, production milling machines, auto- 
matic boring machines, and units for automation is 
being established throughout the U.S. Olivetti has 


been making quality machine tools for over 30 years. 
For sales, service or information, call or write Olivetti 
Corporation of America, Machine Tool Division, 42-33 
Northern Boulevard, Long Island City, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-258 


SOME FEATURES OF OLIVETTI DRILL PRESSES 


Hydraulic head or table raising/ precision spindle/ flat 
belt drive for minimum vibration/ solidly built (T6-b 
weighs 176 lbs.)/ extra-sensitive adjustable spring return 
feed lever/ work light (extra) built into head/ powerful (T6 
has a 34 H.P. motor). 


Model T6-b (shown above) has 7/32’ capacity, 8 speeds up to 12,000 
r.p.m. Other models: T12, 15/32" capacity; T18, 11/16" capacity. 


The Tool Engineer 
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Hydraulic press brake reduces machinery and opera- 
tional costs for forming large, heavy metal stampings 


METAL BEING FED 
AUTOMATICALLY TO BACK OF PRESS 


whet | 


4 


The Chicago Division of Young 
Detroit Mich., 1 


cation Of ¢ 


Spring and Wire Corp., 
juired two 300 ton presses to handle fabri- 


the new, 


Hydraulic Brakes and 


tte automobiles. By selecting Pa 


using progressive dies coupled with 

listribute tonnage ev u s enter material. Pressings 
material feeding system, it became possible to stribute tonnage evenly as punches enter material. Pressing 
10iseless and extremely accurate. 


nents of seat frames at each stroke of press 
ration, the first press stamps and forms the Pacific Hydraulic Brakes actually cost less than conven- 
. the major component of the seat frame . . . from tional presses for this work. Pacific is a versatile tool profitable 
ith material automatically fed through a 9-station for any plant, large or small. It pays for itself from opera- 
progressive die from the back of the press to the front. The tional savings 


second press with two 4-station dies flattens and forms the 
ends of tubular material used for front seat, split-backs. 
em holds ram momentarily at the work to 


in blanking, forming, deep drawing, emboss- 
ing, punching, straightening, stretching, extruding, hot form- 
ing or shearing. There is a Pacific Hydraulic Press Brake of 
the correct size to suit your needs. 


Write for brochure 
PACIFIC INDUSTRIAL 848 49th AVE., OAKLAND, CALIF. 
MANUFACTURING COMPANY OAKLAND, CALIF. ond MT. CARMEL, 11 
HYDRAULIC BRAKE 


DISTRIBUTORS 


LOS ANGELES—Tornquist Machinery Co. * PORTLAND—Portland Machinery Co. «+ SEATTLE—Buckner Weatherby Co. * SALT LAKE CITY—Todd Machinery Co 
« DENVER—Richard Ives G Co * HOUSTON—Butcher, Carter G Preston Co + DALLAS—Machine Tool Associates * TULSA—Martin Machinery Co. * KANSAS 
CITY, DES MOINES G ST. LOUIS—Moehlenpah Engr. Co. + NEW ORLEANS—Dixie Mill Supply Co. * NORFOLK—Tidewater Supply Co + PHILADELPHIA, 
BALTIMORE—Calco Machinery Co. * NEWARK—G. M. Pearse G Co + PITTSBURGH—See! City Tool G Machinery Co * BOSTON—Wigglesworth Machinery 
Co. « ROCHESTER—Macaulay Machinery Co. CLEVELAND—Wigglesworth Machinery Distributors * INDIANA—Harry Green Machinery Co * CHICAGO— 
The Gute Co. + MILWAUKEE—The Gute Co. * DETROIT—Taylor-Thompson Machinery Co. * MINNEAPOLIS—The Gute Co. * LOUISVILLE—Harry B. Green 
Machinery Co. * ALBUQUERQUE—Richard Ives G Co. * CANADA—Williams G Wilson Ltd. 
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DRILLING ? 
This 
testimony 
speaks 
for itself: 


g techniques require 
ia transfers - 


"Modern gun drillin 
supply of coolant 


precision-engineered flu 


lutely clean olled 
and an mp high pressures and contr 
deliver 


y 


se Set CO-» 
Standard Die 
of Harsco Corp. 


Sealol’s DRILL ADAPTOR and COOLANT SUPPLY 
UNIT permit CLOSE TOLERANCE finished 
HOLES in one HIGH-SPEED pass! 


SEALOL FLUID TRANSFER — feeds coolants 
from stationary source to rotating gun drill 

. . at speeds to 10,000 RPM, pressures to 
1000 PSI . . . directly to cutting edge of 
drill keeping work cool, flushing chips out 
continuously. 


SEALOL HI-PRESSURE COOLANT 
SUPPLY UNIT — for all types of pre- 
cision drilling .. . filters, cools, 


pumps coolants at pressures to 
1,000 PSI... to 40 GPM (higher 
capacity units available). 


SEALOL CORP 
432 Post Road, Providence 5, R. I. 


T] Please send Bulletin describing Sealol Drill Adaptor and Coolant 
Supply Unit 


C] Please send Informative Booklet, ‘An Introduction to Gun Drilling.’ 
Name Title 
Company 


Address 


Zone State 


L 


USE READER SERVICE CARD; INDICATE A-2-260-1 


SHELDON 


Just raise or lower the T-handle con- 
trol, and watch the large tachometer dial 
in the headstock! Power driven speed 
changer accelerates or slows the lathe to 
any desired speed in seconds. 10:1 ratio, 
gives from 200 to 2000 rpm in direct drive 
or 40 to 300 rpm in back gear. 

Oversized pulleys and shafts are fully 
supported (eight bearings). Double 
V-belts throughout eliminate slippage 
and deliver full power to the spindle. This 
lathe takes heavy cuts at all speeds and 
precision finish cuts at high speeds. 

A precision lathe, moderate in price, 
with the versatility for toolroom, produc- 
tion or second operation jobs. 


Write for “Variable Speed” Catalog 


SHELDON MACHINE CO.., Inc. 


4229: N. Knox Ave Chicago 41, 


Making set-ups for tapping and 
reaming can be done with Ziegler 
Tool Holders at a lower labor cost 
than with ordinary tool holders for 
the simple reason that it takes less 
time with a Ziegler. 


Just align the work to within 
1/32” of accuracy on the radius 
(1/16” on the diameter) and the 
job is done—because the Ziegler 
Holder automatically compensates 
for the inaccuracy. 

Types to fit 
any machine 
used for 
tapping or 
reaming. 


If you have never used a Ziegler, 
a big surprise awaits you the first 
time you give it a trial. 


PROMPT 


W. M. ZIEGLER TOOL COMPANY 
13564 AUBURN DETROIT 23, MICH. 


— 


FLOATING HOLDER 


TapsSad Reamers... 


USE READER SERVICE CARD; INDICATE A-2-260-3 
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Westinghouse adds new productive capacity 
to present metal turning equipment 


and eliminates costly secondary machining operation 


In this setup, on a Brown & Sharpe automatic, down time wes reduced to a minimum, due to the 
fact that it was possible to thread more than 500,000 pieces before it was necessary to reverse 


the rolls—a distinctive Acme-Fette feature which doubles the life of threading rolls. 


ROLLS THREADS... faster and better 


STATING 


w ROTATING — NC 


THREAD ROLLING HEAD AND ROLLS 


With an Acme-Fette THREAD ROLLING HEAD in the primary 
setup, Westinghouse completed these electric appliance terminals 
without a secondary machining operation. Time saved in rehandling 
alone more than equalled the cost of the head and rolls. 

Acme-Fette Thread Rolling Heads are available in 8 sizes, in ca- 
pacities from 1," to 2”, at only a fraction of the cost of specialized 
equipment. The same head can be used in both rotating and non- 
rotating spindle machines either horizontal or vertical. 

For cost-reducing ideas showing how you can combine thread roll- 
ing operations on your present equipment, send for Catalog NAF-57. 


* Makes threading from the end now possi- 
ble on any rotating or non-rotating spindles. 


© Rolls threads up to 5 times faster than — 
and without chip problems associated with 
—thread cutting. 


* Provides smoother threads, of consis- 
tently closer tolerance, with greater tensile 
strength—and without cratering at the 
thread crest. 


THE NATIONAL ACME COMPANY, 184 E. 131STST., CLEVELAND 8, OHIO ® Sales Offices: Newark 2,N. J., Chicago 6, Ill., Detroit 27, Mich. 
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The 


bright new era 


belongs to those who 


C. R. DE VLIEG, Executive Vice President, DeVlieg Machine Company. 


Here at Fair Street, we think that the answer unques- 
tionably is “‘yes.”’ 

We have felt it already, as you must have, too, in 
your business. The evidence is everywhere indicating 
that we are racing into the greatest industrial revolu- 
tion of all time. We are backing our own conviction 
with the dollars it takes to build the new highly 
efficient plant you see pictured here. 


Technological progress of the last 10 years more 
than equals any previous 50 years in the history of 
mankind. 

And still, relentless research goes on. One break- 
through into new areas of science and engineering is 
quickly followed by another. New materials, new 
methods, new processes, higher accuracy control and 


DE VLIEG MACHINE COMPANY, 450 


IS IT BRINGING A NEW KIND 
OF DYNAMIC FORCED 
OBSOLESCENCE TO MACHINE 
TOOLS AND METAL 
WORKING PROCESSES? 


most significant of all, vast product changes affecting 
every business are in the making. 

From it all is emerging what virtually amounts to 
a new philosophy in running a metalworking business. 
The basic tenets now are clear to those who expect to 
control their own destiny in the bright new, bitterly 
competitive era ahead. 

The old now are becoming “musts.” 
Greater flexibility in design and production to meet 
competitive product changes can no longer be ignored. 
The need for shorter time cycles and lower inventories 
is imperative. Already, old established theories of 
obsolescence are being knocked into a cocked hat. 
And the time is fast approaching when no shop can 
afford costly boring jigs and fixtures or the intolerable 
months of lead time required to manufacture them. 


FAIR STREET 
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SOME OF OUR 
JiGMIL USERS 


Allis Chalmers Mfg. Co. 
Aluminum Co. of America 
American Can Co. 

American Machine & Foundry Co. 
Avco Manufacturing Corp 
Barber-Colman Co. 

Bendix Aviation Corp. 

Boeing Airplane Co. 

Borg-Warner Corp 

Brown & Sharpe Mtg. Co. 
Bucyrus-Erie Co 
Cameron Machine Co. 

Carbide & Carbon Chemicals Co., 


a A Div. of Union Carbide and Carbon Corp. 
p a n ] a © & Carrier Corp 


Caterpillar Tractor Co. 

Chance Vought Aircraft, Inc 

Chrysler Corp. 

Clark Equipment Co. 

Continental Can Co., Inc. 

Continental Motors Corp. 

Control Instrument Co., Inc. 

Convair, A Division of General Dynamics Corp. 
Curtiss-Wright Corp. 


 SPIRAMATIC 
_JIGMILS® 


New 130,000 sq. ft. Jigmi! plant to be completed in June. 


Dana Corp. 
Douglas Aircraft Co., Inc. 
Eaton Mfg. Co. 


Fortunately, our amazing Jigmil supplies answers Fairbanks Morse & Co. 


to many of the new “must solve” problems involved Fairchild Engine & Airplane Corp. 
in design flexibility, time cycles, and costly inventories. Food Machinery & Chemical Corp. 
Many case histories show that savings usually cover Ford Instrument Co., Div. of Sperry Corp. 
its cost in a few months. Savings resulting from Ford Motor Co., Aircraft Engine Div 
reduced inventory alone often are enough. General Electric Co 
General Motors Corp 

Few people believe the claims we make for this Goss Printing Press Co 
machine. We know they sound fantastic. But 90°; of Holley Carburetor Co 
the men who come to Fair Street to see a demonstra- Ingersoll-Rand Co 
tion buy Jigmils. International Business Machines 

International Harvester Co 

Now while you and we have a breather period, will Jeffrey Mfg. Co. 
you come, too? Come simply to watch. The Jigmil does Joy Mfg. Co 
the selling. And we promise answers that will pay off The Glenn L. Martin Co 
handsomely for you—prored in advance. A Deferred National Machinery Co 

— Payment Plan is available, if desired. North American Aviation, Inc 


Northrop Aircraft, Inc 

The Oliver Corp. 

Speco Division, Kelsey-Hayes Co. 
Sperry Gyroscope Co 

Thompson Products, Inc. 

United Aircraft Corp 

Warner & Swasey Co 

Western Electric Co., Inc 
Westinghouse Electric Corp 
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3 WHISTLER MAGNA-DIES Something NEW and Different for Sharpening 


open the way to big savings || tom 


Over $2500 saved on these four typical jobs... 
Here’s a specific example showing how Whistler 
Magnetic Perforating Dies are used and re-used 


to push die costs down to a rock bottom low: Z TOOL and CUTTER 


The CAWI W&H offers exact, accurate clearance 
: ace angle by direct reading from a simple, legible, gradu- 
pe mrt tM ated scale. Requires no mathematical tables or com- 
dholes 316” dio. plicated computations. 
Dim. tolerance .0005" Insures longer tool life. 
e of grinding wheel, thus 
lengthens wheel life. 
$106 SAVED ON JOB NO. 1...EVEN INITIAL INVESTMENT IS LESS age 
€ This Whistler Magna- Die unit includes a 12’ x 14” die set, 16 e Cuts cost by greatly reducing set-up time. 
punch and 10 die retainers, 10 punches, 10 die bushings, 10 strip- New patented Grinding Head simplifies work of 
pers, 3 gages and one set of templets. The complete price with operator, reduces work time, increases productivity. 
templets jig bored and gages mounted for producing the 10-hole 
part shown above: $819.00. The approximate cost of a custom detoils ond 
ates die to do the same job: $925.00. From the very start, you start 


to save with a Whistler Magna-Die. cCAWI MAC WE ¢co., INC. 
4 : 34 Exchange Place e« Jersey City 2, New Jersey 
| USE READER SERVICE CARD; INDICATE A-2-264-2 


ee OO 
hole 3132’ dia. 


Bholes 1 2 dic. Tholes 1 2° dia. 6holes 1 2° dia. 

Zholes 3/8 dia. Thole3 8" dia. 2holes3 8 dia. 
Zholes3 16 dic. 2Zholes 16" dic. 4holes3 16° dia. 

l oval hole 3 8" x1 2° eval hole 3 8" x 1 2” l ovel hole3 8° x1 2" 
Dim. tolerance + .0005" | Dim.tolerance + .0005” | Dim. tolerance + .0005” 


$710 SAVED ON JOB NO. 2. $793 SAVED ON JOB $925 SAVED ON JOB NO. 4 TO OBTAIN FURTHER INFORMATION ABOUT 


+ ; All of the original punch 86. 3. Thro igh the As more Whistler punch 
t the use of another punch and die parts are accu- 
exception « > punches, and die retainer unit. mulated, die costs for 

bers) are re-used here. stripper down even || ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
a vers) are re-used here. 4 and s De usually go down even 

The addi al toolis further. Here, for ex- ’ 

- equired, ple ore bored templets with ample, only a new set of 
templets : i gages, this part is templets, jig bored to 
Be nounted, cost 9.79 produced at a die the 13-hole pattern, is 

TODAY APPEARING IN THIS ISSUE OF THE TOOL 
. a custom die to produce ase, the coat of A custom die for this 
B. this part: $1100 ngs a custom die would job would run approxi- 
amount to approxi- mately $1089.00. Total 


mately $1040.00. Sav- savings for these first 
ings now reach $1609 four jobs alone amount 


to approx. $53 ENGINEER, USE THE HANDY READERS SERVICE 
EACH JOB CAN BE RE-RUN AT ADDED SAVINGS, TOO! 


% Punch and die parts can be quickly re-assembled to re-run CARD ON PAGE 167 
- = any one of these four jobs. All it takes is approximately e 


10 minutes for press changeover. Whistler Magna- Dies 
ae cut downtime and remove production bottlenecks by 
* avoiding the extra time required to obtain custom dies 
~ They can be used on practically any press with a mini- 
} mum shut height of 9!” for perforating materials up to 
ae and including ',” mild steel 
y GET COMPLETE DETAILS AND PRICES BY WRITING FOR CATALOG M-551 
4 S.B.WHISTLER & SONS, Inc. 
744 MILITARY ROAD, BUFFALO 23, N.Y. 
a Manufacturers of Adjustable, Magnetic and Custom Built Dies for All Industry 
USE READER SERVICE CARD; INDICATE A-2-264-1 
264 
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If you’re miniaturizing ... you'll save space, time and 
money with Allen Minicaps and Minisets (#0 thru #3 dia.) 


These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They're made from Allenoy special 
alloy steel—so strong that: you can 
safely specify fewer screws or smaller 
sizes. 


Allen Minicaps and Minisets are tiny, 
but very tough! —true Allens, with 
deep, clean, strong sockets and uni- 
form Class 3A threads, Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap- 
pearance. Minisets have the improved 


small-cup Allenpoint that drives 
deeper and holds tighter. 

Because sockets are uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly. 
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from 4%” through 2”, and Miniset 
lengths from through Also 
standard in stainless steel. Your In- 
dustrial Distributor has them now. 
He'll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples. 


Stocked and sold by leading industrial distributors everywhere 
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TV, radio and telephone equip- 
ment ® Guided missiles, rockets 
e Panel meters e Electro-me- 
chanical devices and servo-sys- 
tems ¢ Computers @¢ Control and 
operating mechanisms for relays 
Cameras Instruments 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


EX-SOCKET SCREWS 


INDICATE A-2-265 
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ASTE SILVER ANNIVERSARY CONVENTION 
TECHNICAL PAPERS AVAILABLE NOW! 


MAIL YOUR ORDER TODAY 


The following technical papers delivered at the Silver Anniversary Convention of the 
American Society of Tool Engineers, in Houston, March, 1957 are ready for immediate 
distribution. 


Paper No. Title Paper No. Title 
1 The ‘Why’ of Registration and the Benefits Accruing Progress Report—Ceramic Cutting Tools Applied to 
to Those Affected Production Jobs 
Registration—Industry’s Point of View Analysis of Variables in Ceramic Tool Cutting 
Labor Control] Experience in Aircraft Repair Industrial Application of Ceramic Tools 
Some Economics Aspects of Machine Tool Selection What are Plastics? 
Project Vanguard—Launching the Man-Made Moon What Properties are Available in Plastics? 
Tool Engineering for Project Vanguard The History of Plastic Tooling 
Design for Machining High Temperature Alloys The Fabrication of Plastic Tools 
Chip Breaking Characteristics of Titanium Tool Applications of Plastic Materials 
Residual Stresses from Machining Operations What are the Known Limitations of Plastic Tools? 
Stress and High Temperature in Grinding Can Plastic Tools be Repaired and Modified? 
and Application of Thread and Form + 
olling 4 
Another Revolutionary Process—Power Roll Forming Conception and Development of J. I. C. Standards 
A Machinable, Heat Treatable and Weldable Cemented This Group Sold as a Single Paper 
Carbide for Tooling Purposes (Cemented Oxide Cutting Tools in Service 
The Inchworm Motor | Experimental Machining with Ceramics 
Special Machine Tools for the Oil Country 4 Ceramic Tools—The Challenge of 
THREADS That Hold the STRING Together | Physical Properties 
Background and Properties of Oxide Cutting Tools (Ceramic Machining Developments 
A Review of Published Russian Work 
Ceramic Tool Geometry and Preparation 


wh 


This Group Sold as a Single Paper 
{Repair and Modification of Plastic Tools 


A Comparison of Workpiece Finish Produced by +38] | Plastic Tooling for Small Parts 


) Experiences with Plastie Tooling in the Stamping Plant 
| Polyamide Resin Alloys in Practical Applications 


Ceramic and Carbide Cutting Tools 739 
*21 Cutting Tool Temperatures +40 


ASTE Collected Papers, Dept. 3 

American Society of Tool Engineers 

10700 Puritan Avenue 

Detroit 38, Michigan MINIMUM ORDER—$1.00 


A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 
MEMBERS, $5.00 [5 NONMEMBERS, 10.00 
A BOUND SET OF ONLY THE PLASTIC SYMPOSIUM PAPERS IS AVAILABLE TO 
MEMBERS, $3.00 NONMEMBERS, $6.00 
A BOUND SET OF ONLY THE CERAMIC SYMPOSIUM PAPERS IS AVAILABLE TO 


MEMBERS, $3.00 [J NONMEMBERS, $6.00 
* All Ceramic Symposium papers are marked * for easy selection. 
+ All Plastic Sympesium papers are marked + for easy selection 


Please send postpaid the individual Silver Anniversary Meeting Papers circled below at 50c each (for members)—$1.00 each (nonmembers) 


123456789 1011 12 13 14 15 16 17 18 19 20 21 22 23.24 [25 26 27 28] 29 30 31 32333435 36 [37 38 39 40] 41 42 


1. A four part panel on Ceramic Tools in Service, papers 25, 26, 27 and 28, sold as a single paper. 
2. A four part panel on Plastic Tools in Service, papers 37, 38, 39, and 40, sold as a single paper. 


CHAPTER NO NONMEMBER [ 
FULL PAYMENT MUST ACCOMPANY ALL ORDERS 
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THE MOST COMPLETE LINE 


SPIRAL FLUTED TAPS Wa AVA 
4ySOSSNER 
“ Ground from = solid for ae and consistency ~ C T R 0- D Y N A MI C 


This is a stronger construction than 
the two flute style and is recommended 
primarily for steel. 


Hook Style +4 thru 5/16” 


The increased hook at the cutting face 
and a narrower land make this style 
more free cutting. 


Double Scoop style 174" & & ie 


This unique consiruction combines a 
narrow land, hooked cutting face, 
maximum flute area and chip-breaker 
effect. 


OTHER SOSSNER EXCLUSIVES 
“elektraLUBE” TRIPLE TEMPERED 


TAPS 
a standard 
with SOSSNER 
Super-Lubricant delivers 
FULL VALUE 


Write today for Bulletin 56. 


$0 N TAP & TOOL CORPORATION i M hi 
29 BROADWAY. LYNBROOK, L.I.. N.Y. = estin 9g ac ne 
° 2110 Easton Rd. © Willow Grove, Pa. 
FACTORY WAREHOUSES IN NEW YORK AND LOS ANGELES » DEALER STOCKS IN OTHER CITIES 


USE READER SERVICE CARD; INDICATE A-2-267-1 USE READER SERVICE CARD; INDICATE A-2-267-3 
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ACME A.S.A. and 
ROD END Te MY Standard Drili Bushing 


Use Handy SELECTOR 


Reader 
Acme 
CHARACTERISTICS Jobbing 


| 
ANALYSIS RECOMMENDED USE Service = . \ | 


Stoinless Steel { For types operating under high temper- 


Ball and Race ature (800-1200 degrees F.). 


Chrome Moly { For types operating under og ape Acme 
Steel Ball and Race Lultimate loads (3000-893,000 Ib Card Dowel Pins Acme Hydrive 


Bronze Race and { For types operating under normal loads . 
Chrome Moly Steel Ball | with minimum friction requirements. For your free selector or more informa- 


tion clip this coupon to your letterhead 
Thousands in use. Backed by years of service life. Wide variety and mail to Acme's local distributor. 


of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve Cc 
under your demanding conditions. Southwest can design special Page 167 Jobbing equipment brochure 
types to fit individual specifications. As a result of thorough C] Dowel pin information 

study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- C] Acme Hydrive brochure 
neering Manual describing complete line. Dept. TE-58. 


Send me: 


CT] Acme drill bushing selector 


For the name of your nearest distributor write: 


SOUTHWEST PRODUCTS CO. ACME INDUSTRIAL CO. 


1705 $0. MOUNTAIN AVE., MONROVIA CALIFORNIA 200-222 N. Laflin St., Chicago 7, Ill. 


USE READER SERVICE CARD; INDICATE A-2-267-2 USE READER SERVICE CARD; INDICATE A-2-267-4 
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Versatile Elasticones snap over all types of exposed 

shafts, bushings, pins and screws, guarding them against 

damage, reducing breakage, Jubrication problems and 

shutdown time. 

Elasticones are spirally wound cones of flat steel, formed 
in all sizes to meet all requirements. 
They‘re low-costing, easy to install. 


Write for complete data including new 
Bulletin ‘57. 


CENTRAL : : Safety Equipment Co. 
6615 Marsden Street Son Philadelphia 35, Pa. 
9244 Shortridge Saint Lovis 19, Mo. 
USE READER SERVICE CARD; INDICATE A-2-268-3 
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CUTTING and CHASING 
THREADS? 


CHASO’S chasers and self opening 


die heads offer the fast economical 
way to do production threading. 

CHASO manufactures all types of 
chasers, including tangent, circu- 
lar and radial in both cut thread 


and ground thread for most makes TO OBTAIN FURTHER INFORMATION ABOUT 


of die heads. 


Solid adjustable taps and chaser 


sharpening fixtures are also avail- : f ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


able. 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 


Chaso Chasers are guaranteed to 
perform satisfactorily and at a Complete Line of 


savings in your threading costs. Technical Bulletins CARD ON PAGE 167, 
Available 


— When you think of chasers 


think of CHASO. 
Ee 


MANUFACTURING CHASERS 
FOR 25 YEARS 


CHASO TOOL CO. inc. 
PHONE 2210 
BOX 268A NORTH BRANCH. MICH. 


The Tool Engineer 


to lower AR PE that 
vital exposed shafts and bushings! 
‘ 
4 Sizes of each 
READ VICE CARD, INDICATE 
268 ; 


9/90 Sizes and types of WeB standard drills 
:: cut the need for costly “specials” 


Quality-wise . . . veriety-wise, Whitman & Barnes’ standard drill 
line is unequalled in the industry! it provides: 


@ Specific drill designs for all types of materials 
and applications. 

e A full range of fractional, letter, wire gauge and 

metric sizes. 


W & B's superior in-stock selection of drills frequently enable you 
to eliminate expensive “specials”. You get the advantages of 
faster service . . . lower costs . . . top-notch performance thet is 
inherent in every W & B tool. 


NUMBER 418 
.0059 DIAMETER 
.75° O.A. LENGTH 


YOUR DISTRIBUTOR... HAS SPECIFICALLY DESIGNED 
THE BEST SOURCE FOR EVERY DRILL DRILLS FOR: 


Your W & B distributor knows the complete line Aluminum Armor Plete Brass 
of Whitman & Barnes drills and their best appli- 
cations. He stocks these standard drills to give tron © Chrome Alloys « Copper « Die Steel » Fibre « Glass « Hard 


you fast service. It will pay you in higher pro- 
duction . . . lower costs to contact him for your Rubber Magnesium Marble Masonry Plastics Sheet 
Metal « Slate © Stainless Steel « Titanium « Wood « Zinc 


“MAKERS OF FINE TOOLS SINCE 1s4as” 


DRILLS AND REAMERS 


40120 PLYMOUTH ROAD ®* PLYMOUTH, MICHIGAN 
NEW YORK CHICAGO LOS ANGELES 


LITERATURE 


ond PRODUCT 
INFORMATION . . is available or request. 
Drop line or contact your W & distributer 
tedey! Ne obligation, of course. 
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a faster 


MORE ECONOMICAL 


Single Slide Surface 


machine operation 


Made in 5, 10, 15 and 
25 Ton Sizes. 


& Footburt Surface Broaching may be the answer 
it to your problem of faster machining. Many jobs 
| that were slow and expensive when handled by 
conventional machining methods are now being pro- 
duced by Surface Broaching. Production in most 
cases is as fast as the speed at which parts can be 
loaded. Yet cutting speeds are so low that the cost 
of tool maintenance shows great savings. Exceptional 
finish can be maintained. We will gladly discuss 
your machining problems with you. 


THE FOOTE-BURT COMPANY 


Cleveland 8, Ohio Detroit Office: 24632 Northwestern Hwy., Detroit 35, Mich 


. Write for Circulars No. 503 and 509 


Duplex Surface Broaching 
Machine. Made in 5, 10, 
15 and 25 Ton Sizes. 


Continuous Type 
Broaching Machine. 
Made in 5 Sizes. 


FOOTBURT 


PIONEERS IN SURFACE BROACHING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-270 The Tool Engineer 
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PIONEER IN 


UNIQUE NATION-WIDE SINTERING PLANT NETWORK 


PO) 


PROVIDES FAST SERVICE ON CARBIDES | 


Firth Sterling was the first carbide manufacturer 
to set up sintering facilities at its branch ware- 
houses . . . now has a network of five such plants 
strategically located to provide on-the-spot serv- 
ice to tool fabricators in the metalworking centers 
across the nation. 

This local service on semi-standard and special 
carbide shapes, coupled with the broad selection 
of standard carbides in the Firthite line and the 
metallurgical skill developed in 30 years of ex- 
perience with carbide tooling problems, make 
Firth Sterling a logical source for practical help 
with carbide applications. 

Call your nearest Firth Sterling representative 
or distributor for specific information on how the 
sintering facilities can serve you on special tool- 
ing problems. Standard carbides, high speed 
steels and tool and die steels are also available 


= 
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promptly from Firth Sterling’s warehouse and 
distributor stocks. 


Expansion of sintering facilities is another 
example of Firth Sterling leadership in meeting 
requirements of the metalworking industry. If 
you have a metallurgical problem, powder or 
molten, we are sure we can help you solve it. 
Please let us hear from you. 


FREE Carbide Technical Manual 


If you use carbide tips, tools, or dies, you'll find the 
new Firth Sterling Carbide Technical Manual a 
valuable source of information. Write for your copy 
today. Firth Sterling, Inc., Dept. 10B, 3113 Forbes 
Street, Pittsburgh 30, Pa. Offices and warehouses 
in principal cities. 


PRODUCTS OF Fir¢h Sterling METALLURGY 


HIGH SPEED STEELS « 
SINTERED TUNGSTEN CARBIDES 
ZIRCONIUM « 


TOOL & DIE STEELS « 


TITANIUM «+ 


STAINLESS SPECIALTIES «+ 
HEAVY METAL 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


HIGH TEMPERATURE ALLOYS 


CERMETS + CHROMIUM CARBIDES 


STERVAC & STERCON SUPER ALLOYS 


INDICATE A-2-271 


MBWDER AND MOLTEN METALLURGY 
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3 minutes 


SUPERIOR 


Caps Quickly and Easily 


, Wrench to Free Punch 
Holder Ending Excessive 
G U i D Time in Parting Dies. 


Superior’s Removable Cap Guide Pins eliminate punch 
holder binding on guide posts when parting dies. The cap is 
removed from the pin merely by loosening a socket head 
screw which holds the cap in place. This frees the 

punch holder at the most critical point of the pin 

whete it is apt to cock or bind. Instead of 

needing 2 or 3 die makers to remove the 

punch holder from a set, one man can 

do this work alone in a few minutes. 


NOW on every 

Superior die set 

in diameters from 142” 
upward at no additional cost 


Fon Fast Lacal Sewice Call these 


Kalamazoo, Mich. Chicago, 111. Caldwell, N. J. 
NTS Fireside 5-79838 Randeoiph 6-8871 Caldwell 6-9337 


St. Louis, Mo Memphis. Tenn. West Newton, Mass 
TO Jefferson 5-1223 F airtax 3-7727 Bigelow 4-2070 


SERVE indianapolis, Ind. Denver. Colo. Agawan, Mass. 

Clifford 5-5668 Enterprise 234 Republic 9-1132 

YOU Rockford, lilinois Winter Park, Fla. Brooklyn, N. Y. 
Milwaukee, Wis. 3-393! 4-0464 Esplanade 6-| 368 
Mitchell 5-6027 


Dayton, Ohio Racine, Wis. Cheshire, Conn. 
Plainville, Conn Hemlock 6209 Melrose 2-1900 Browning 2-4887 
Sherwood 7-276! 


Minneapolis, Minn. Cedar Rapids, la. Warwick, R. |. 
Franklin 1-132) Empire 2-783! Turner 4-2907 


? UPE R 10 Res PRODUCTS CORP. 


2754 S. 19th ST., MILWAUKEE, WIS. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-272 The Tool Engineer 
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PRECISION TOOL ROOM SHAPER 
GUARANTEED ACCURACY ~.00025” 


LES 
rey JIG GROUND with 


tool room 


shaper 
‘with {i (La (7 


Dividing 
head with 

tail stock 
Swivelling Provide yourself with this 
Swivel vise table inexpensive* instrument 
2 for use on your present 
fixtures With locking jaws equipment and JIG 
GRIND with a guarantee. 


Accommodates wide variety of precision work 
within a range of 8"x 11%" 
Accurate to within + .00025” within 6” 


Changes strokes by switch control to either 60 
or 120 min. 
See us at the Tool Show—Booth 2961 


J Jersey manufacturing company 
401-TE LIVINGSTON ST. © ELIZABETH 1, N. J. 


USE READER SERVICE CARD; INDICATE A-2-273-1 


A five station indexing fixture from Vulcan’s Con- 
tract Tool Room (Your tool room in Dayton). 


Using a jig borer index table with the Vulcanaire 
5 indexing holes and 35 locating and clamping 
holes were JIG GROUND in place. Result — elim- 
inated all close locating and dowelling of indi- 


T0 OBTAIN FURTHER INFORMATION ABOUT vidual parts and of course hours of time. 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF "Ce 


11 minute movie on 
Jig Grinding. 


TODAY APPEARING IN THIS ISSUE OF THE TOOL {Wn te movie 0 | 


ENGINEER, USE THE HANDY READERS SERVICE 
Services of your Tool Room in Dayton 
CARD ON PAGE 167. tes MACHINES 

Ate 


VULCAN TOOL COMPANY 


751 Lorain Ave., Dayton 10, Ohio 
tools 


USE READER SERVICE CARD; INDICATE A-2-273-2 
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SQUEEZ 


200 ton Verson Press dishes steel plate 
for storage tanks at Hammond Iron Works 


Do you put the “ Big Squeeze”’ on metal? Here’s minute; and fast return speed, 520” per minute. 


how Hammond Iron Works does it at their Birm- 
ingham, Alabama, plant. This recently installed 
200 ton Verson Hydraulic Flanging Press dishes 
heavy steel plate for the wide variety of storage 
tanks manufactured by Hammond. 

Gap depth is 72” (from centerline of cylinders 
to back of frame), more than ample for a work 
piece such as this section for a radial cone ele- 
vated water tank. The press has a fast advance 
speed of 388" per minute; pressing speed, 38” per 


The down-acting cylinder has a 36” stroke; the 
bed liftout cylinder, a stroke of 18". Ram area is 
30” x 30” and the bolster is 60” x 60”. 

Big job... small job. . . if it concerns the press 
forming of metals, come to Verson. Here a press 
is more than just a press... it’s a production 
process, engineered and built to provide greater 
efficiency and production with higher profit po- 
tential. Put Verson’s production know-how to 
work for you. Write or phone, today. 


173 
A Verson Press for every job from 60 tons up. 
ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9336 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES » TRANSMAT PRESSES + TOOLING » DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
274 
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THE LATHE — LeBlond 25” Heavy Duty Engine Lathe 


THE OPERATION — Rough sizing a steel 25" heavy duty spindle forging, using a 4/2" cut 
THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 
NEW HAVEN 15, CONN. 
Call Your Horton Distributor Now! 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-275 
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“You can relax, Joe. 
This VEGA die 
won't even need a 


minor adjustment!” 


Joe’s worrying started with an idea he gave the boss. 


Why produce this radio chassis die in sections? If we 
can do it in one unit we'll save money. 


Ihe boss agreed. But he bet Joe that warping or crack- 
ing would wreck his plan . . . and the die! 


Using Carpenter veca — Joe knew the reputation of this 
air-hardening tool steel for stability — he went to work. 
He laid out the holes — 194 of them — on the punch 
pad and made the punch pads and their dies in one 
operation. Risky, but economical. The slightest size 
change in heat treatment . and you've had it! 


Export Dept 


® Patent Office, The Carpenter Reading Pa. 


Joe sweated all during heat treating. Then came the 
final check. With veca, only .002” had to be removed 
with a surface grinder to make the die absolutely flat. 
The punch pads fitted the die perfectly . not even 
a minor adjustment necessary. 


Joe’s experience with veca isn’t exceptional. So if you 
have a job that requires minimum distortion and size 
change . . . and you want easy heat treating and extra 
toughness to boot . give veca (Air-Tough) a try. 
Your nearby Carpenter Service-Cenrer assures fast 
delivery from complete stocks. 


Matched Tool and Die Steels 


The Carpenter Steel Co., 154 W. Bern St., Reading, Pa. 


The Carpenter Steel Co., Port Washington, N. Y.—“carstrrico” 


276 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-276 The Tool Engineer 


610 >< HAMPDEN 
IN 
LL. 
Hi 
i) 


your one source for AIR CYLINDERS 


push, pull, single or double-acting, with or without cushion 
... for every type and mounting 


Small 
Clamping Cylinders 


thing you 


1 vailable for immediate delivery from your Schrader Distributor 
Cl A. SCHRADER’S SON * Division of Scovili Mfg. Co., Inc. * BROOKLYN 38, N. Y. 


division of SCOVILLE 


QUALITY AIR CONTROL PRODUCTS 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-277 
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Send now for 
full details and prices. 


1612 Elreno Street 
Elkhart, Indiana 


Mm AUTOMATIC HONING MACHINES 
MANDRELS 
STONES 


USE READER SERVICE CARD; INDICATE A-2-278-1 


INSPECTION BY PROJECTION 
wew SCHERR PROJECTOR 


VERTICAL 
DESIGN 


Surface ttle mine tor con be 
An entirely new practical 
signed tool for inspection De- 
MENT STANDARD CHARTS| Pertment ond Production Shop. 
ere carried in stock. WRITE FOR 
SPECIAL CHARTS made MLLUSTRATED FOLDER _ 
te your specifications. CODE Giusy 


GEO. “SCHERR CO., Inc. * 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200TE LAFAYETTE STREET @ NEW YORK 12,N. Y. 


USE READER SERVICE CARD; INDICATE A-2-278-2 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 167, 
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REPLACES AN ASSORTMENT 
OF 14 TOOLS! 


The R and L Turning Tool can be 
changed from right to left in 
10 seconds, and vice versa 

... It is guaranteed not 

to bend or give way 


in any manner. 


Rand L Turning Tool 
used as KNEE TOOL 


% 
> 


R and Turning Tool 


YOU SAVE ON YOUR ORIGINAL INVESTMENT 
Roller Box Tool 


Centering and Facing Tool 
Knee Tool 


Pointing Tool 

Back Rest 

Floating Drill Holder 
Balancing Turning Tool .... 


Same for left hand 


$534.00 
One R and L TURNING TOOL of a similar 


size (No. 1) costing only $96.50 will take 
the place of the above assortment of tools! 


Write for NEW catalog 


OTHER FAMOUS R and L TOOLS: 
E | TURNING TOOL COMBINATION SWING TOOL + CARBIDE OR ROLLER BACKRESTS 


RELEASING OR NON-RELEASING TAP AND DIE HOLDERS, (ALSO FURNISHED FOR ACORN 

DIES) * UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL 

1825 BRISTOL STREET PA. REVOLVING STOCK STOP «+ FLOATING DRILL HOLDER » 
February 1958 
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* PHILADELPHIA 40, 


KNURLING TOOL 
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HOFFMAN CENTRAL FILTRATION SYSTEM PAYS ITS WAY AT AIR REDUCTION COMPANY PLANT 


HOW A HOFFMAN 


PRESSURE FILTER 
REDUCED DOWN TIME AND CUT 


the installation of a U. S. Hoffman Central cool- 
ant system servicing 30 AUTOMATIC SCREW 
MACHINES, these were among filtration problems 
at the Equipment Mfg. Plant of the Air Reduction 
Co. 


1 — Each of the frequent machine changeovers 


with complete sump clean up © 


required one hour. 

2 — With each changeover, cutting and 
lubricating oil was completely discarded. 

3 — Down time reduced production. 

4 — Cost of servicing and maintaining machines 
and equipment was high. 


HOFFMAN FILTRATION SYSTEMS 


Ask your Hoffman representative to analyze your filtration problems or write for Bulletin FB100 for further information. 


INDUSTRIAL FILTRATION DIVISION U.S.HOFFMAN MACHINERY CORPORATION 103 FOURTH AVENUE, NEW YORK 3, N. Y. 


Other industrial equioment—by Hoffman: AIR APPLIANCE DIVISION, Multistage Centrifugal Blowers & Exhausters— 
Industrial Vacuum Cleaning, Portable and Stationary Systems — PNEUMATIC CONVEYING DIVISION —Custom Built Systems. 


NG COSTS 


after 


Hoffman centralized coolant filtration was installed, 
these time, labor, and money saving accomplish- 
ments were noted: 


1 — Changeover time and complete sump clean up 
has been reduced to twenty minutes. 


2 — During each changeover, 80 to 90 gallons ot 
oil is removed by ejector and recovered. 


3 — Reduced down time increased production. 


4 — Savings in maintenance and oil recovery rap- 
idly paid for cost of equipment. 


custom engineered for your needs 


280 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-280 The Tool Engineer 
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1. OIL HARDENING 
FLAT GROUND DIE STEEL sinonas guatity- 


controlled tool stecl .. . precision ground . . . ready-to-use . . . comes in 
1001 stock sizes for 1001 uses: punches, dies, machine parts, small tools, 
etc. Spheroidize-annealed for best machinability. Wide hardening range. 
Oil quench 18” and 36” lengths .. . flats and squares . . . individually 
packaged. Chemical Analysis: C .85-.95, Si .20-.35, Mn_ 1.30-1.50, 

Mo .20-.30 


2. AIR HARDENING 
FLAT GROUND DIE STEEL .,,.. 


spheroidize-annealed tool steel has exceptional wear-resistant qualities 
yet is easy to machine and heat treat. Ground to accurate dimensions 
. suitable for a multiplicity of uses... . individually packaged in a wide 


- or 


5% chrome, 


range of stock sizes . . . flats and squares . . . standard 36” lengths 
18” lengths also furnished, if desired). Chemical Analysis: C .95-1.05, 
on 5.00-5.50, Si .30-.50, Mn .50-.70, Mo .90-1.10, V .20-.30 


3. and the NEW - 
LOW CARBON FLAT GROUND STEEL 


Here's a fine-grained, forging quality, silicon-killed steel that offers im- 
portant savings on jigs, fixtures, patterns, stripper plates, punch pads, 
die plates, die-blocking shims . . . and parts that don’t require heat 
treatment, or in some cases just case-hardening. This new line of low-cost 
steel rounds out the Simonds line of Flat Ground Steel, has equally fine a 
finish, with excellent welding quality and machinability. Furnished in pitas 

a wide range of flats from 1s" to 12” thick and 2” to 16” wide, and in Shee! 
squares from *,” to 27s”. All sizes come in standard, ready-to-use 24” 

lengths, individually packaged. Typical Chemical Analysis: C_ .18, 

Mn .50, Si .20, S .04, P .04 


Factory Branches in Boston, Chicago, Shreveport, Lo., Son Francisco and Portland, Oregon Sl DS 


Canedian Factory in Montreal, Que., Simonds Divisions: Simonds Stee! Mill, Lockport, N. Y. SAW AND STEEL co. 
Heller Too! Co., Newcomerstown, Ohio 


For Fast Service 
trom 


Simonds Abrasive Co., Phile., Pa., and Arvide, Que., Caneda 


February 1958 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-281 
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MILLING PRODUCTION TRIPLED 


permitting one station to be unloaded and loaded 
A production jump from 365 to 1125 cylinder heads —_ while the other is in milling position. 
if per eight-hour shift is the record set by this Sund- Performance like this is what you get by combining 
strand Vertical Rigidmil in the plant of a major Sundstrand “Engineered Production” Service with 
builder of heavy duty air cooled engines. Not only advanced designs of standard, semi-standard, and 
was this sizable production increase effected by special machines. Sundstrand’s record of proved 
the change from former method of machining, but performance in hundreds of automotive, aircraft, 
also the size tolerance is being held within .0002 farm equipment, railroad, and construction equip- 
inch during the face milling operation. Fixturing ment plants insures that you'll get the most practical 
includes two workholders with hydraulic clamping machining methods for your needs. 


Write for Bulletin 788 describ- . 
ing C-Model Rigidmils, the ~ 
newest development in pro- 


duction milling from Machine Tool Co. 
ds d. 
Sundstran 2540 Eleventh St. * Rockford, Ill., U.S.A. 


AUTOMATIC LATHES SIMPLEX RIGIDMILS DUPLEX RIGIDMILS TRIPLEX RIGIDMILS SPECIAL MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-282 The Tool Engineer 
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INTEGRAL DOVE- 
TAILS make mount- 
ing more versatile 
and secure ( An ex- 
clusive Federal 


EASY-TO-READ 
PRECISION DIALS 
. .. Crisp, clear-cut 


graduations. 
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LARGE DIAL 
MODELS also avail- 
able in both hori- 
zontal and perpen- 
dicular styles. 


CLUTCH - MOUNTED 
CONTACT (180° 
rotation ) and easy- 
to-use REVERS- 
ING LEVER. 


3 
range, 
magnification 


8 new models [swiss MADE| tothe 
highest FenpErRal Standards 


Now, the most imitated test indicator of all time . . . the Federal 
Testmaster, adds eight new models to its Series, all made to the 
highest Federal standards by Swiss craftsmen and all immediately 
available. These new models, too, will be imitated but never 
equaled. Beware of look-alikes and imitations. 


¢ These new Federal (Series L) Testmasters have up to four 
times the range you'd expect in a test indicator. The four 
models with .0005" graduations have .060" range. The other 
four models (.0001”" graduations) have .032” range. 


Despite this longer range, the new .0001” Models have at 
least twice the magnification of other type test indicators. 
Range per revolution is .004”. 


Even greater magnification (50° more) if you select the 
large dial models in this new Testmaster series. They are 
available in .0001" and .0005” graduations and in regular 
or perpendicular styles (as are the more compact, smaller 
dial models). 

Many other features . . . integral dovetails for convenient 
and positive mounting . . . easy-to-use reversing lever .. . 
clutch-mounted, interchangeable contact . . . velvet-smooth 
operation ... BALL BEARING PIVOTS for low-friction, 
truly accurate motion transfer. 


FOR THE WHOLE STORY ON THESE NEW FEDERAL TESTMASTERS 
ASK FOR BROCHURE. 


FEDERAL PRODUCTS CORPORATION 
8192 Eddy Street, Providence 1, R. 1. 


FOR RECOMMENDATIONS IN MODERN GAGES... 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-283 


AXFEDERAL 


Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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NIKON OPTICAL 
COMPARATOR 
BENCH MODEL I! 


NIKON 
OPTICAL 
COMPARATORS 


offer greater versatility 


By means of a dual illumination system 
(episcopic and diascopic) the Nikon 
Optical Comparator permits the study 
and measurement of surface textures 
as well as edge contours. A lens turret 
provides rapid, convenient changeover 
of magnifications; lenses are available 
at 10, 20, 31.25, 50, 62.5, 100, 120 and 
230X magnifications. 


and brightest illumination 


A unique condenser turret permits 
rapid selection of condensers to match 
each lens magnification for optimum 
illumination efficiency. This feature, in 
combination with the fully coated 
Nikkor optical system, provides an 
exceptionally brilliant projected image, 
uniformly bright from edge to edge on 
the viewing screen. 


at lower cost 


A Nikon Optical Comparator is avail- 
able at considerably less cost than you 
would expect from an instrument that 
offers such accuracy and versatility. 


For complete details, specifications and 
prices on floor and table models, write 
to Dept. TE-2. 


NIKO Wi incorporateo 


251 Fourth Avenue, New York 10, N. Y. 


* Stereo and Research Microscopes 
Optical Flats Surveyor’s Transits 
and other precision optical equipment 


USE READER SERVICE CARD; INDICATE A-2-284-1 


Roaussenwf 


THROAT PRESS HORN PRESS O 8.1 PRESS DOUBLE CRANK PRESS 


tHese 4O-TON presses 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory 
service. They are very moderately priced. 


Rousselle Presses are sold 
exclusively through leading 
machinery dealers. 


Choice of 25 models in 5 to 40-ton sizes. 


you let our engineering staff as- 


Signiticant savings may result if 
sist you. There is no obligation. 


Manufacturers of Rousselle Presses 


SERVICE MACHINE Co. 


2340 WEST 78th STREET 
CHICAGO 20, ILL. 


USE READER SERVICE CARD; INDICATE A-2-284-2 


Efficient M-3 High Speed Stee! 
HOLE-PRODUCING TOOLS 
for production jobs on STAINLESS & ALLOY STEELS! 


CLARK ADJUSTABLE SPOT-FACER AND 
COUNTERBORE — One too! makes many 
Giameters. Easily reground and reset. 
Heavy cuts in mills, drills, radials, turrets. 
1” to 4” sizes; others special. 

Write for information on eli Clark HOLE 
*ROOUCING TOOLS! 


Clart Company 


Sante Monica Beverty Hilla, Calif. 


fife 


USE READER SERVICE CARD; INDICATE A-2-284-3 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 167. 
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CLARK HOLE MILL —Makes fixed diameter 
holes fast! One pass in thick stock Easy 
Starts, curved or irregular surfaces. 1* te 
y 4° sizes; others specia 


now, design your own 
semi-standard 

cluster tooling from 
stock Microbore 


components 
SIMPLE S-STEP PROCEDURE 

: | : Kae A 

: 
“ 


Make a full scale layout of bore to be Place layout over standard bar nose templates. Select suitable Microbore Unit from template 
produced, on tracing paper. Select and trace the most suitable bar nose. and trace in position for added tool station. 


Trace the desired shank on boring bar, Microbore tool stations will be added to the 
using shank template. standard Microbore Boring Bar as specified. 


NEW “TOOL DESIGNERS LAYOUT KIT’ MAKES IT POSSIBLE! 


Using transparent, full-size templates and a price index, it is now 
possible to design, pre-price and order your own semi-standard cluster 
tooling from stock Microbore components. 


DIVISION OF DE VLIEG MACHINE COMPANY 


2720 West Fourteen Mile Rd. 
Royal Oak, Michigan 


MAIL TODAY! 


(] | would like further informa- 
tion on the Microbore “‘De- 
sign Kit.” 

(CD | would like a dealer dem- 
onstration of the design 


Any one of the several hundred standard Microbore Boring Bars 
may be converted into two- or three-tool cluster bars for such opera- 
tions as boring, facing, counterboring and chamfering at one pass. 


technique. 
DeVuiec Micropore System 
OF NE M city ZONE STATE 


NAME OF COMPANY 
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Simple cluster tooling designed in this manner tee 
costs little more than standard bars; sub- 
ideally suited for low-production 
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complete descriptive and engineering data. 
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delivers PLUS VALUES in Air Power! 


NOPAK Air Cylinders, long known for their dependability and economy, 
now can be applied to even greater advantage with the new Nopak-matic 
pilot operated air control valves. Full flow design and dependable 
performance make NOPAK Cylinders and Nopak-matic control 
valves the perfect “team” for “in plant” or O.E.M. applications. 

They deliver Plus Values that you can measure in terms of 
greater speed, higher efficiency, easier maintenance, a wider 

range of adaptability and versatility. 


e NOPAK 

Class 1 and 2 
Cylinders are 
available in 7 
standard mountings in 
bore sizes from 114” to 14” 
with a choice of non-cushioned, 
self-regulating or adjustable 

cushioned heads on all models. 


@ Nopak-matic, Pilot-operated, 
Poppet-type Air Control Valves 
are available in 14”, 38", 42” 
and 34” pipe sizes for 2- or 
3-Way normally open or 
normally closed operation, and 
4-Way operation with master 
(air), single or double solenoid 
control heads. All 4-Way 
valves available, as standard, 
with choice of side or bottom 
ported sub-plates. Air pressures 
to 150 p.s.i. 


Catalog 101-A and Catalog 105 provide 


Other NOPAK Products for your Fluid Power Needs 


The NOPAK line includes cylinders and valves for a wide range of fluid 
power application — and its precision control. In addition to standard air 
cylinders, there are heavy duty, mill-type cylinders, square head and lock- 
ring flange type hydraulic cylinders. The NOPAK Valve line includes 
the famous packless rotating disc valves in both hand and foot models, 
high pressure hydraulic valves, Flotrol speed control valves and recipro- 
cating valves. 


® CLASS 3 CYLINDERS—for pressures to 
2000 p.s.i. Compact steel plate square 
head and tie-rod construction. Honed 
steel tubing. Heads may be cushioned 
or non-cushioned. Available in 14 
standard mounting styles 


* NOPAK 2- 3- AND 4-WAY HAND VALVES are used to 
control single or double-acting cylinders at air or hy- 
draulic line pressures to 250 p.s.i. Precision lapped seal 
eliminates packing, prolongs valve life. Disc rotating at 
right angle to stream flow permits throttling action or 


immediate opening to full pipe area. Pipe sizes from 


NOPAK 2- 3- AND 4-WAY FOOT VALVES incorporate 
all of the features of NOPAK hand operated disc- 
type valves including the lapped-disc design and 
packless —— They are available in 3 types 
, hich are adapt able to a wide variety of control needs. 
CLASS 4 CYLINDERS — High Pressure 
Hydraulic — Heavy, honed steel tub- Pipe sizes from 14” to 1” for pressures to 125 ps.i 
ing with lock-ring flange construction. 
For hydraulic (oil) service at line 
pressures to 3000 p.s.i. Choice of cush- 
ioned or non-cushioned heads. Avail- 
able in 5 standard mounting styles. 


NOPAK FLOTROL SPEED CONTROL VALVES provide uniform 
control of cylinder speed in one direction, free flow in 
the other. Features: quick, easy, precision adjustment 
without tools; greater capacity; easy installation because 
of compact in-line design; fit in tight places; made of 
rust and corrosion proof materials. Pipe sizes from 1,” 
to 1”. 


Write for Catalog SW-3 


CLASS M CYLINDERS (Mill Type) PA VALVES and 
Welded flange construction, — 

1 tul eli tes t 
CYLINDERS 


Duty air or hydraulic pressures up to 


650 pai. depending diameter. GALLAND-HENNING NOPAK DIVISION * 2750 South 31st St. ¢ Milwaukee 46, Wis. 
A7-618-1P 
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The “HEART” of Quality Control 


Makes each operator 
his own inspector! 


Progressive manufacturers are finding 
that the Positive Checking Features of 
EXTERNAL TEETH TERNAL TEET Bedford's Universal Indicating Gage 

builds confidence in machine operators 
assigned to precision work. 


THESE ADVANTAGES:— 


ELIMINATE operator fatigue and worry. 
ELIMINATE inspection slowdowns . 
gage output matches machine output. 
ELIMINATE ‘‘scrap runs"’ . . . produce 
only acceptable parts. 


ASSURE SUPERIOR QUALITY 
PRODUCTION! 


BEDFORD Precision-Made Products 


WRITE FOR FREE CATALOG AND DATA SHEETS 


Indicator 


Gage ; 
MEASURING DISTANCE 


/ COMPOSITE CHECK OF PINION Automatic Adjustable 


Drill Unit Chuck Jaws Bedford 
Pad Type 


© Spline Shafts + Bedford Oro 
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adds up to longer and better service life 


Patented locking 
device prevents pads 
loosening from 

any cause. 


Accurate threads Front loading pads 
with 175,000 pounds may be changed 


per square inch . without removing 
tensile strength. collet from spindle. . . 
saves set-up time. 


Properly tempered 

alloy steel provides Hardened tapered 

suitable spring action. bearing surface cam- 
ground to operate 
faster and grip tighter 


Besides working better and lasting longer, these Benco 

"Martin" Master Collets permit you to work to closer tolerances. 
Their accuracy is guaranteed to be less than .001 

run-out per inch of bar extension from the collet face. 


Even with all their features Benco Collets cost you no more than 
just ordinary collets. You get maximum performance ... you save 
time and money by using them on all your automatics. 


Most sizes of Solid and Master Pushers, Solid and Master 
Collets for all popular automatics will be delivered immediately 
from stock. Send for price list and catalog. 


BENCO 
COLLET manufacturing company 


Cleveland, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-290 The Tool Engineer 
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Continental Counterbores 
may be purchased in- 
dividually or in sets. 
Selection of three 

sets available. 


After the heaviest cuts— 
they disengage with a 
twist of the wrist 


Continental Counterbores are designed so that cutting For more information or literature on Continental 
: torque produces compression rather than shearing Counterbores, call your local Ex-Cell-O Representa- 

stresses. This counterbore never binds—you get quick, tive or write to Continental Tool Works in Detroit. 

easy disengagement after all cutting operations. Anti- 

wedging action saves time and tools. 


Continental Counterbores have double driving lugs on 

the cutters which engage double abutments in the ° 

holders, making a single powerful tool out of the cutter ] TOOL 
and holder. Double bearings, one above and one below WORKS 
the lugs and close to the cutting edge, guarantee DIVISION OF 

rigid alignment of holder and cutter. EX-CELL-O CORPORATION « DETROIT 32, MICHIGAN 
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instantaneous 


speed changes 
with the flip of a lever 


ee hydraulic clutches, with a constant-mesh 
gear train, eliminate all gear shifting on these new 
Warner & Swasey No. 4 and No. 5 Ram Type Turret 
Lathes. Clutches engage smoothly and quickly, 
providing fast starts, stops and reverses. Clutches 

never need adjustment. 

With the patented speed preselector the operator can 
preselect speeds and with a mere flip of a lever, 
change speeds instantly. 

A flip of the speed change lever in the opposite direction 
provides a valuable 6 to 1 speed reduction for threading 
or forming cuts—instantly and without preselection. 

A total of 12 spindle speeds, or 24 unduplicated speeds 
with a two-speed motor, is available on these new 
machines. A touch of a button doubles or halves the 
speed, and when used in conjunction with the 6 to 1 speed 
change, four spindle speeds are instantly available 
with only one setting of the preselector. 

A separate master lever controls forward, reverse, & 
brake and neutral. Zoned controls on headstock SWASEY ; 
and apron put them all within easy reach of the operator— Cleveland 
cutting fatigue, speeding his work, putting more pieces PRECISION. 
on the floor every hour of every day! MACHINERY 

SINCE 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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